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ENGLISH SUMMARY 
 
This dissertation focuses on media multitasking, media viewers’ tendency to combine 
media, consuming them simultaneously on a single or on multiple devices (Yeykelis, Cummings, 
& Reeves, 2014). Media multitasking represents a large portion of the total time spent with 
media today (Foehr, 2006). However, since it is a recent phenomenon, research on the topic is 
still in its early stages. Previous studies have explored the frequency of media multitasking as 
well as its negative impact of media multitasking on learning, memory, and general task 
performance (Pool, Koolstra, & Van der Voort, 2003; Hembrooke & Gay, 2003; Lin, Robertson, 
& Lee, 2009; Fox, Rosen, & Crawford, 2009). The first two chapters of this dissertation aim to 
deepen our knowledge of the implications of combining media for both media content and the 
advertising stimuli embedded in it. In the third chapter, we explore the link between media 
multitasking frequency and the self-regulation of behaviour. The last chapter attempts to shorten 
an existing measure of media multitasking frequency and specialize it by profiling media 
multitaskers according to their media use motivations. Although the chapters explore a variety of 
topics and dependent variables, their general aim is to advance current knowledge of the media 
multitasking phenomenon and foster future research in the field. Below, we provide a brief 
summary of the findings and contributions of each chapter. 
 
The first chapter approaches the link between media multitasking and information 
processing from a general perspective. It explores how engaging in media multitasking can alter 
the way viewers attend to and process information, both perceptually and conceptually. The 
perception of stimuli in our environment can occur at a local or at a global level (Förster & 
Dannenberg, 2010). When perception occurs at a local level, it can be metaphorically compared 
to an optical lens zooming in. The focus is narrow and placed on perceptual details or parts that 
make up a perceptual object. When perception occurs at a global level, it can be compared to an 
optical lens zooming out. The focus is broad, focused on the perceptual object as a whole rather 
than the parts it is made of. Comparably, processing information conceptually (or mentally 
categorizing it) can occur at a concrete or at an abstract level (Trope & Liberman, 2010). 
Concrete construals of information are basic, low-level representations of reality, more focused 
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on peripheral details. Abstract construals are more elaborate, high-level representations of 
reality, more focused on central details.  
 
In two studies we explored how engaging in media multitasking affects perceptual 
processing (local versus global) and conceptual processing (concrete versus abstract) style. We 
predicted the effects based on task switching models and the GLOMOsys model of perceptual 
processing (Monsell, 2003; Förster & Dannenberg, 2010). As expected, media multitasking 
resulted in more narrow or local perceptual processing and in more low-level, concrete 
conceptual processing style. The more frequently participants switched between two media, the 
more local their perceptual processing style was after multitasking. Furthermore, conceptual 
processing style was more concrete when switching occurred between two different content 
streams but not between identical streams. These results suggest that it is the fragmented nature 
of media multitasking that prompts a more local perceptual and a more concrete conceptual 
processing style.  
 
Processing style is related to a number of consumer behaviour and decision making 
variables, which makes the observed differences relevant for marketers and advertisers seeking 
to capture media viewers’ attention. The chapter looked at short-term effects that persist in a 
subsequent task, even when viewers are no longer media multitasking. If engaging in media 
multitasking can alter perceptual and conceptual processing style in the short run, it could have 
significant long-term implications for information processing. 
 
The second chapter focused more specifically on the link between media multitasking 
and advertising effectiveness. Experimental research on the subject is emerging but still very 
limited. Studies have so far focused on combining radio and online advertising (Voorveld, 2011), 
the effectiveness of product placements (Yoon, Choi, & Song, 2011), as well as the effect of 
media multitasking on comprehension and counter arguing (Jeong & Hwang, 2012). While 
online advertising continues to grow, television advertising still captures the biggest share of 
advertising spending and is expected to continue to do so. Still, the effect of media multitasking 
on the cognitive and affective processing of television commercials has not been explored. 
Chapter II attempted to fill this gap. In two experimental studies, we compared advertising 
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effectiveness in media multitasking to single media contexts. Furthermore, the second study 
explored the moderating effect of the type of advertising appeals (rational versus emotional) used 
in television commercials. 
 
Previous studies have shown that while cognitive processing suffers, affective responses 
to persuasive messages seem to benefit from media multitasking (e.g. Jeong & Hwang, 2012). 
We found similar effects for the processing of television commercials. Brand recall and 
recognition were lower when a commercial block was viewed during media multitasking 
compared to single medium exposure. However, attitude towards the commercial block was 
higher after media multitasking. The block was also perceived as less intrusive, which suggests 
an overall positive effect of media multitasking on affective processing. Furthermore, despite the 
negative cognitive effects observed, commercials with emotional appeals resulted in higher 
brand recall than those with rational appeals when media multitasking. In addition, only 
commercials with emotional appeals benefited from the positive effect of media multitasking on 
affective processing.  
 
These results confirm that media multitasking significantly alters both the cognitive 
(negatively) and affective (positively) processing of persuasive messages. Furthermore, they 
show that factors specific to the content of the message can moderate these effects. Chapter II 
also has practical implications for advertisers aiming to reach media multitasking viewers. 
Specifically, it seems that using emotional rather than rational advertising appeals in television 
commercials could positively affect both their cognitive and affective processing if they are 
viewed while media multitasking. 
 
The third chapter focuses on how engaging in media multitasking affects self-regulation 
in heavy (HMMs) compared to light (LMMs) media multitaskers. Our ability to regulate 
cognition and behaviour is part of a larger set of executive control functions (Miller & Wallis, 
2009). HMMs have been shown to perform more poorly than LMMs on tasks that require self-
regulation (Ophir, Nass, & Wagner, 2009; Cain & Mitroff, 2011). Still, it remains unclear what 
drives these differences. On the one hand, HMMs could simply have a lower ability to self-
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regulate compared to LMMs. Conversely, there could be motivational factors that foster a 
different, more breadth-based approach to cognitive control and attention allocation (Lin, 2009). 
 
Since switching is also part of executive control, engaging in multitasking and switching 
between different mindsets have been shown to deplete self-regulatory resources 
(Hamilton, Vohs, Sellier, & Meyvis, 2011; Zyphur, Warren, Landis, & Thoresen, 2007). The 
chapter focuses on how multitasking affects performance on a task that requires self-regulation 
for HMMs compared to LMMs. Furthermore, it explores how this effect differs when viewers 
have high compared to low autonomy over their attention allocation. Results confirm that 
multitasking in general has a negative effect on self-regulatory performance. However, after 
multitasking HMMs perform worse than LMMs only when they can freely allocate their 
attention. When attention (switching) between tasks is guided externally, HMMs’ and LMMs’ 
performance differences disappear. These findings suggest that there might be motivational 
factors that drive the differences in performance on cognitive control tasks observed between 
HMMs and LMMs. The experimental manipulation used does not allow us to exclude the 
potential differences in ability, however. It is still possible that these performance differences are 
driven by a mix of factors related to HMMs’ motivation and ability to self-regulate. In practice, 
HMMs seem to perform quite poorly on self-regulation tasks when they can freely allocate their 
attention, which is often the case in realistic media multitasking contexts. As such, they might be 
more susceptible to persuasion attempts and more prone to engage in impulse buying. 
 
The fourth chapter takes a different approach to the study of media multitasking. It 
focuses on its measurement and its antecedents, taking into account motivations behind media 
use. As the only comprehensive measure of media multitasking frequency, the Media 
Multitasking Index (MMI; Ophir, Nass, & Wagner, 2009) has been used extensively since its 
introduction. As a first contribution the chapter proposes a short version of the MMI, which does 
not compromise on its comprehensive nature. The second contribution comes from profiling 
media multitaskers according to three media use motivations: information, entertainment, and 
social interaction. Several individual antecedents of multitasking behavior were then explored 
using the different profiles obtained as dependent variables. 
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When information seeking is the predominant motivation for media use, consumer 
innovativeness predicts media multitasking behavior. However, when it is social interaction, 
sensation seeking and materialism are both significant predictors. The results reveal that media 
multitaskers differ as individuals when their predominant motivations for media use are taken 
into account. The individual predictors we explored are tightly linked to consumer behaviors 
such as variety seeking and compulsive buying (Sharma, Sivakumaran, & Marshall, 2010; Punj, 
2011; Dittmar, 2005). As such, they could moderate the effectiveness of advertising stimuli 
placed in media multitasking contexts. Since media contexts abound with persuasion and buying 
opportunities, having a more fine-grained understanding of the individual factors that drive this 
behavior could help advertisers more successfully reach media multitasking consumers. One 
strategy could involve taking into account the typical motivations behind consuming certain 
types of media content (e.g. news and information seeking). 
 
A linear, single medium consumption context can no longer be safely assumed. While the 
four chapters focus on different facets of media multitasking behaviour, they all show that it 
alters the pace and pattern of media consumption. This dissertation demonstrates that this new, 
fragmented mode of media consumption affects several aspects of the way viewers process both 
media and advertising content, and could even diminish the ability to regulate behaviour. 
Hopefully, these studies will inspire further inquiry into the long-term consequences of engaging 
in media multitasking and exploring media multitaskers as individuals. 
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NEDERLANDSTALIGE SAMENVATTING 
 
Dit proefschrift focust zich op media multitasking: de tendens van mediagebruikers om 
verschillende media te combineren en ze tegelijkertijd te gebruiken op één of meerdere toestellen 
(Yeykelis, Cummings, & Reeves, 2014). Vandaag de dag vertegenwoordigt media multitasking 
een aanzienlijk onderdeel van de totale tijd die aan media besteed wordt (Foehr, 2006). Echter, 
aangezien het een recent fenomeen is, staat het onderzoek naar dit onderwerp nog in 
kinderschoenen. Voorafgaand onderzoek heeft zich vooral toegespitst op enerzijds de frequentie 
van media multitasking en anderzijds de negatieve impact ervan op het geheugen, het leren en op 
algemene taakuitvoering (Pool, Koolstra, & Van der Voort, 2003; Hembrooke & Gay, 2003; Lin, 
Robertson, & Lee, 2009; Fox, Rosen, & Crawford, 2009). De eerste twee hoofdstukken van dit 
proefschrift streven ernaar onze kennis te verdiepen over de implicaties van het combineren van 
media, zowel wat de media-inhoud betreft als aangaande de reclamestimuli die erin geïntegreerd 
zijn. In het derde hoofdstuk bekijken we het verband tussen de frequentie van media multitasking 
en de zelfregulatie van gedrag. Het laatste hoofdstuk heeft als doel een bestaande maatstaf voor 
de frequentie van media multitasking in te korten en het te specialiseren door media multitaskers 
te profileren volgens hun motivaties voor het gebruik van media. Hoewel de hoofdstukken 
allerhande onderwerpen en afhankelijke variabelen onderzoeken is het hun algemene doelstelling 
onze huidige kennis over het media multitasking fenomeen te bevorderen en toekomstig 
onderzoek in dit domein te stimuleren. Hieronder geven we een korte samenvatting van de 
vaststellingen en bijdragen van elk hoofdstuk. 
 
 Het eerste hoofdstuk bekijkt het verband tussen media multitasking en 
informatieverwerking vanuit een algemeen perspectief. Er wordt nagegaan hoe media 
multitasking de manier kan wijzigen waarop consumenten aandacht hebben voor informatie en 
deze verwerken, zowel perceptueel als conceptueel. De waarneming van stimuli in onze 
omgeving kan plaatsvinden op een lokaal of een globaal niveau (Förster & Dannenberg, 2010). 
Wanneer de waarneming zich op een lokaal niveau bevindt, kan dit figuurlijk vergeleken worden 
met een optische lens die inzoomt. De focus is smal en geconcentreerd op perceptuele details of 
elementen die deel uitmaken van een perceptueel object. Wanneer de waarneming zich op een 
THE FRAGMENTED MIND – NEDERLANDSTALIGE SAMENVATTING 
 
28 
 
globaal niveau bevindt, kan het vergeleken worden met een optische lens die uitzoomt. De focus 
is breed en richt zich op het perceptuele object als een geheel in plaats van op de elementen 
waaruit het is opgebouwd. Op een vergelijkbare manier kan de conceptuele verwerking van 
informatie (of het mentaal categoriseren ervan) zowel op een concreet als op een abstract niveau 
plaatsvinden (Trope & Liberman, 2010). Concrete construals van informatie zijn eenvoudige, 
low-level representaties van de werkelijkheid, meer geconcentreerd op perifere details. Abstracte 
construals zijn meer uitgebreide, high-level representaties van de werkelijkheid, meer 
geconcentreerd op centrale details. 
 
 We onderzochten in twee experimenten in hoeverre media multitasking een effect heeft 
op perceptuele informatieverwerking (lokaal versus globaal) en conceptuele 
informatieverwerking (concreet versus abstract). We voorspelden de effecten op basis van task-
switching theorieën en het GLOMOsys model voor perceptuele informatieverwerking (Monsell, 
2003; Förster & Dannenberg, 2010). Zoals verwacht resulteerde media multitasking in een 
smallere of meer lokale perceptuele verwerkingsstijl en in een meer low-level, concrete 
conceptuele verwerkingsstijl. Hoe vaker deelnemers tussen twee media switchten, hoe meer 
lokaal hun perceptuele verwerkingsstijl bleek te zijn na het multitasken. De conceptuele 
verwerkingsstijl was meer concreet wanneer het switchen plaatsvond tussen twee verschillende 
informatiestromen, maar niet tussen twee identieke stromen. Deze resultaten wijzen erop dat het 
het gefragmenteerde karakter is van media multitasking dat een meer lokale perceptuele en een 
meer concrete conceptuele verwerkingsstijl aanmoedigt. 
 
 De informatieverwerkingsstijl is verbonden aan een aantal consumentengedrag- en 
besluitvormingsvariabelen, wat ervoor zorgt dat de waargenomen verschillen van belang zijn 
voor marketeers en adverteerders die de aandacht van  mediagebruikers willen trekken. Dit 
hoofdstuk onderzocht de effecten op korte termijn die aanhouden in een volgende activiteit, zelfs 
wanneer consumenten niet langer aan het media multitasken zijn. 
 
 Het tweede hoofdstuk focuste meer specifiek op het verband tussen media multitasking 
en reclame-effectiviteit. Experimenteel onderzoek naar het onderwerp is in opkomst, maar is nog 
steeds erg beperkt. Studies tot nu toe hebben zich geconcentreerd op het combineren van radio en 
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online reclame (Voorveld, 2011), de effectiviteit van productplaatsing (Yoon, Choi & Song, 
2011) evenals het effect van media multitasking op het bevattingsvermogen en op ‘counter 
arguing’ (Jeong & Hwang, 2012). Hoewel online reclame blijft groeien, is reclame op televisie 
nog steeds de grootste slokop wat reclame-uitgaven betreft, en er wordt verwacht dat dit zo zal 
blijven. Hoe dan ook, het effect van media multitasking op de cognitieve en affectieve 
verwerking van televisiecommercials is nog niet onderzocht. Hoofdstuk II beoogde dit gat te 
vullen. Aan de hand van twee experimentele studies vergeleken we reclame-effectiviteit in media 
multitasking met single medium contexten. Daarnaast onderzocht de tweede studie ook het 
matigende effect van het type reclameboodschappen (rationeel versus emotioneel) die in 
televisiecommercials gebruikt worden. 
 
Voorafgaande studies hebben aangetoond dat hoewel cognitieve verwerkingsprocessen 
moeten inboeten, affectieve reacties op overtuigende boodschappen baat lijken te hebben bij 
media multitasking (e.g. Jeong & Hwang, 2012). Wij vonden gelijkaardige effecten voor het 
verwerken van televisiecommercials. Merkherinnering en –herkenning waren lager wanneer een 
reclameblok bekeken werd tijdens het media multitasken vergeleken met blootstelling aan een 
enkel medium. Hoe dan ook, attitude ten opzichte van het reclameblok was hoger na media 
multitasking. Het blok werd ook waargenomen als minder opdringerig, wat een algemeen 
positief effect aanwijst van het media multitasken ten opzichte van affectieve 
verwerkingsprocessen. Daarbij, ondanks de waargenomen negatieve cognitieve effecten, bleken 
commercials met emotionele boodschappen een hogere merkherinnering met zich mee te 
brengen dan deze met rationele boodschappen tijdens het media multitasken. Bovendien hadden 
enkel commercials met emotionele boodschappen voordeel van het positieve effect van media 
multitasking op affectieve verwerkingsprocessen. 
 
Deze resultaten bevestigen dat media multitasking zowel de cognitieve als de affectieve 
verwerking van overtuigende boodschappen beduidend beïnvloedt, namelijk op een negatieve en 
een positieve manier respectievelijk. Bovendien tonen ze aan dat factoren die specifiek 
verbonden zijn aan de inhoud van de boodschap deze effecten kunnen matigen. Hoofdstuk II 
bevat ook enkele praktische implicaties voor adverteerders die media multitasking consumenten 
willen bereiken. Meer bepaald blijkt dat het gebruik van emotionele boodschappen in 
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televisiecommercials meer dan rationele boodschappen zowel de cognitieve als de affectieve 
verwerkingsprocessen beïnvloeden als ze bekeken worden tijdens het media multitasken. 
 
Het derde  hoofdstuk focust op hoe het media multitasken zelfregulatie beïnvloedt in 
zware (HMMs) versus lichte (LMMs) media multitaskers. Ons potentieel om cognitie en gedrag 
te reguleren maakt deel uit van een grotere set executieve controlefuncties (Miller & Wallis, 
2009). Er is aangetoond dat HMMs zwakker scoren dan LMMs op opdrachten die zelfregulatie 
vereisen (Ophir, Nass, & Wagner, 2009; Cain & Mitroff, 2011). Hoe dan ook, het blijft 
onduidelijk wat aan de basis ligt van deze verschillen. Enerzijds is het mogelijk dat HMMs 
simpelweg een lager potentieel hebben om te zelfreguleren vergeleken met LMMs. Anderzijds is 
het mogelijk dat er motiverende factoren zijn die een andere, meer wijd-gebaseerde benadering 
bevorderen ten opzichte van cognitieve controle en aandachtsallocatie (Lin, 2009). 
 
Onderzoek heeft aangetoond dat media multitasking en het switchen tussen verschillende 
mindsets zelfregulerende middelen afbreekt, wat niet hoeft te verbazen aangezien het switchen 
ook deel uitmaakt van executieve controle (Hamilton, Vohs, Sellier, & Meyvis, 2011; Zyphur, 
Warren, Landis, & Thoresen, 2007). Dit hoofdstuk concentreert zich op hoe multitasking de 
uitvoering van een taak die zelfregulatie vereist beïnvloedt voor HMMs vergeleken met LMMs. 
Bovendien onderzoekt het hoe dit effect verschilt wanneer mediagebruikers een hoge versus lage 
autonomie bezitten wat betreft hun aandachtsallocatie. Deze resultaten bevestigen dat media 
multitasking over het algemeen een negatief effect heeft op zelfregulerende prestaties. Hoe dan 
ook, HMMs scoren na het media multitasken alleen slechter dan LMMs wanneer ze hun 
aandacht in vrijheid kunnen verdelen. Wanneer hun aandacht (het switchen) tussen de taken 
extern begeleid wordt, verdwijnen de verschillen tussen de scores van HMMs en LMMs. Deze 
bevindingen suggereren dat er mogelijk motiverende factoren aanwezig zijn die aan de basis 
liggen voor de verschillende prestaties op taken die de cognitieve controle toetsen tussen HMMs 
en LMMs. De experimentele manipulatie die we gebruikten laat hoe dan ook niet toe om de 
mogelijke verschillen in het potentieel uit te sluiten. De mogelijkheid bestaat nog altijd dat deze 
verschillen in de prestaties aangedreven worden door een mix van factoren verbonden aan de 
motivatie en het potentieel te zelfreguleren van HMM’s. In de praktijk blijken HMMs namelijk 
nogal laag te scoren op zelfregulatie wanneer ze de vrijheid hebben zelf hun aandacht te 
THE FRAGMENTED MIND – NEDERLANDSTALIGE SAMENVATTING 
 
31 
 
verdelen, wat vaak het geval is in realistische media multitasking contexten. In die zin is het 
mogelijk dat HMMs vatbaarder zijn voor pogingen om te overtuigen en dus ook om impulsieve 
aankopen te doen. 
 
Het vierde hoofdstuk vertrekt van een verschillende benadering tot media multitasking. 
Het focust op de meting en antecedenten ervan, rekening houdend met de motivaties die aan de 
basis liggen van het gebruik van media. De Media Multitasking Index (MMI; Ophir, Nass, & 
Wagner, 2009) is uitvoerig gebruikt sindsdien deze geïntroduceerd is, aangezien het de enige 
bestaande omvattende maatstaf is voor het meten van de frequentie van media multitasking. Een 
eerste bijdrage die dit hoofdstuk levert, is het voorstellen van een verkorte versie van de MMI 
die niet inboet aan diens omvattend karakter. De tweede bijdrage bestaat erin dat media 
multitaskers geprofileerd werden volgens drie motivaties voor het gebruik van media: informatie, 
vermaak en sociale interactie. Nadien werden dan een aantal individuele antecedenten van 
multitasking gedrag onderzocht aan de hand van de verschillende profielen die verworven 
werden als afhankelijke variabelen. 
 
Wanneer het vergaren van informatie de hoofdmotivatie is voor het gebruik van media 
voorspelt consumenteninnovativiteit het media multitasking gedrag. Echter, wanneer sociale 
interactie het hoofddoel is, zijn zowel sensatiezoeken als materialisme significante predictoren. 
De resultaten tonen aan dat individuele media multitaskers verschillen wanneer er rekening 
gehouden wordt met hun hoofdmotivaties voor het gebruik van media. De individuele predictors 
die we onderzocht hebben zijn bovendien nauw verwant met consumentengedrag zoals 
variatiezoeken en compulsief kopen (Sharma, Sivakumaran, & Marshall, 2010; Punj, 2011; 
Dittmar, 2005). Op die manier is het zo dat ze de effectiviteit van reclamestimuli in media 
multitasking contexten kunnen matigen. Aangezien media contexten overlopen van de 
overtuigingskracht en koopkansen zou een beter inzicht in de individuele factoren die aan de 
basis liggen van dit gedrag adverteerders kunnen helpen om media multitasking consumenten 
succesvoller te bereiken. Een mogelijke strategie hierbij is rekening te houden met de typische 
achterliggende motivaties voor het gebruik van bepaalde media-inhoud (bv.: nieuws en 
informatievergaring).  
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Een lineaire, single medium consumptie context kan niet langer verondersteld worden. 
Hoewel de vier hoofdstukken elk de nadruk leggen op verschillende facetten van media 
multitasking gedrag, tonen ze allen aan dat dit het tempo en het patroon van mediaconsumptie 
beïnvloedt. Deze verhandeling betoogt dat deze nieuwe, gefragmenteerde wijze van 
mediaconsumptie een invloed heeft op verschillende aspecten die deel uitmaken van de manier 
waarop consumenten zowel media- als reclame-inhoud verwerken en zelfs het potentieel om 
gedrag te reguleren kan doen verminderen. De hoop is dat deze studies een inspiratie vormen 
voor verder onderzoek naar de consequenties van media multitasking op de lange termijn en naar 
media multitaskers als individuen. 
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consumer when he or she is multitasking or 
parallel processing across different 
programs? It's a different kind of consumer, 
who's absorbing media differently." 
 
Samantha Skey 
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INTRODUCTION1 
 
1 THE RISE OF THE MEDIA MULTITASKING PHENOMENON 
 
Due to the rapid development of information technology, the current media landscape is 
undergoing remarkable changes. Media forms and technologies merge together, allowing for 
more viewer involvement and interaction (Jenkins, 2004). The present dissertation approaches 
this transition from the perspective of media viewers and their media consumption habits. Media 
multitasking is broadly defined as viewers’ tendency to consume media simultaneously (Foehr, 
2006; Jeong & Fishbein, 2007). The most common definition interprets media multitasking 
behavior as the simultaneous use of multiple media devices that are physically separate. For 
example, using a computer while watching television or using a mobile phone while reading a 
newspaper would comply with this definition. Aside from multiple screens and content sources, 
however, media multitasking can also occur on a single media device, such as a computer or any 
smart mobile device (Yeykelis, Cummings, & Reeves, 2014). For example, on the same 
computer screen one can surf the Internet while listening to an online radio broadcast and 
occasionally checking incoming e-mails. 
 
Frequent media multitasking exemplifies the profound effect technological and media 
convergence can have on media use behavior. Still, until recently, it had remained somewhat 
outside the general spotlight for both academics and media professionals. The aim of the present 
dissertation is to advance our knowledge of the media multitasking phenomenon itself as well as 
its implications for the processing of media content and advertising effectiveness. It attempts to 
do so by looking at media multitasking from two perspectives: 1) the immediate effects of 
engaging in media multitasking on information processing and 2) the antecedents and frequency 
of media multitasking behavior. 
 
                                                 
1
 The introduction is partially based on the following book chapter: Kazakova, S., Cauberghe, V. (2013). Media 
Convergence and Media Multitasking. In S. Diehl, M. Karmasin (Eds.), Media Convergence and Management. 
Springer. 
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The first perspective focuses on the differences between consuming media 
simultaneously (multitasking) or sequentially (single exposure). Based on these differences, it 
explores the implications of media multitasking for the processing of media content and 
persuasive messages embedded in it, at least in the short run. From the second perspective, media 
multitasking is viewed as a behavior that some viewers tend to engage in more frequently than 
others. From this behavioral perspective, the present dissertation explores media multitasking at 
the level of the individual media viewer, focusing on its measurement and how it relates to 
individual traits based on media use motivations. 
 
The introductory chapter begins by briefly outlining the technological and media context 
in which media multitasking behavior has emerged. Next, it discusses its measurement and 
prevalence and elaborates on the different streams of research on media multitasking that have 
developed over the last decade. In the last part it provides the core research questions this 
dissertation aims to study as well as a summary of the chapters to follow. 
 
2 LIVING IN AN AGE OF TECHNOLOGICAL AND MEDIA CONVERGENCE 
 
Technological and media convergence reflect an important new direction in the evolution 
of media (Jenkins, 2006). Historically, technology devices operated over a single medium, 
performing only a limited number of tasks. For instance, listening to the radio required a 
dedicated radio frequency tuner, while video games could only be played on a specific gaming 
console, connected to a TV. Over the past decade, advances in information technology have 
allowed for technologies to merge into a myriad of new forms. Today, media devices are able to 
channel as well as interact with a great variety of media types, allowing users the opportunity to 
engage with an array of different media on a single device (See Figure 1). Almost any image and 
sound-producing device on the market, ranging from televisions (e.g., smart TVs) to high-end 
portable devices (e.g., the iPad), allows for customized, integrated media experiences.  
 
As technologies converge, the evolution of media that rely on these technologies follows 
a similar pattern (Nilsson, Nuldén, & Olsson, 2001). Since digital connections can distribute any 
type of content, print media and radio broadcasters are increasingly using the Internet in order to 
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reach wider audiences. Similarly, traditional television broadcasters choose to provide a broad 
choice of ‘content on demand’, thus moving gradually away from linear, programmed content. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Technological and media convergence as a function of device portability and 
interactivity (© Gary Hayes, 2010). 
 
Some aspects of this media evolution have had a significant impact on media viewers’ 
behavior. Media interactivity, for example, allows viewers to become increasingly in charge of 
their media consumption choices (Lister et al., 2008). Consequently, this freedom of choice 
pushes viewers to redefine the way they attend to and consume media content. Another 
important factor is the increasing quantity and variety of media content. In today’s cluttered 
media landscape, single media exposure seems to become inadequate in engaging and 
maintaining viewers’ full attention. These changes, among other factors specific to viewers as 
individuals, prompt them to engage in more than one media activity simultaneously or to 
multitask with media (Foehr, 2006; Roberts & Foehr, 2008).  
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3 THE NEW FACE OF MEDIA CONSUMPTION 
“Media are so dedicated to attracting our attention, so omnipresent, that one actually has to 
work at not media multitasking.” 
 – Eyal Ophir 
 
3.1  Defining and Measuring Media Multitasking 
 
Media multitasking is a complex behavior that encompasses a myriad of media formats 
and devices: from watching television while reading a newspaper to playing a video game while 
chatting with friends (Pea et al., 2012). The broad range of possible media combinations makes it 
challenging to arrive at a consistent definition of what constitutes media multitasking and what 
does not. The key distinguishing characteristic of media multitasking behavior compared to 
traditional media use is that media consumption occurs simultaneously, rather than sequentially 
(Pilotta & Schulz, 2005). 
 
Although media multitasking is more commonly discussed in the context of multiple 
media platforms, single screen multitasking represents a large portion of media multitasking 
behavior (Yeykelis, Cummings, & Reeves, 2014). Because of technological convergence, media 
multitasking on a single device is becoming easier than ever. Devices that used to have a single 
dedicated function are not used for viewing a range of media content. Once a dedicated gaming 
console, Sony’s Playstation can now store and wirelessly stream any kind of audio, image or 
video-based content – from the latest music releases to current television content (Soh & Tan, 
2008). Portable computers and smartphones are two other examples of media devices that allow 
multitasking on a single screen. Media multitasking, as conceived within the present dissertation, 
represents all simultaneous media activities, occurring on a single or multiple media screens. 
 
A robust measure of the individual media multitasking frequency is a necessary 
prerequisite to studying media multitasking behavior.  Arriving at such a measure is an important 
step in advancing our scientific knowledge about heavy media multitaskers and who they are as 
individuals. Ophir et al. (2009) were the first to develop a comprehensive index to measure 
media multitasking behavior. The Media Multitasking Index (MMI) addresses twelve different 
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primary media formats (e.g., television, print media, web surfing) and measures the reported 
frequency (in hours per week) with which each primary medium is used in conjunction with 
other media, controlling for the total hours of media consumption. Many studies that explore 
individual differences in media multitasking behavior have used the MMI to measure its 
frequency (Cain & Mitroff, 2011; Pea et al., 2012; Lui & Wong, 2012; Ie, Haller, Langer, & 
Courvoisier, 2012; Alzahabi & Becker, 2013). 
 
3.2 Who is Media Multitasking? 
 
Media multitasking has become ubiquitous over the last two decades. A large-scale 
research conducted by the Kaiser Family Foundation shows that over one third of youngsters 
often expose themselves to a second medium while surfing the Internet, watching TV, listening 
to music, or reading (Foehr, 2006). It reports that American youngsters (age 8 to 18) spend an 
average of 6.5 hours per day with media, a number similar to the period before the digital 
revolution. However, the media content they consume has increased by an amount equal to 
approximately 2.5 hours of media viewing per day. This increase reveals a new strategy of young 
media viewers to squeeze more media content into the same time frame (Roberts & Foehr 2008). 
Therefore, while media multitasking leads to increased exposure to media messages, it leaves 
media use time relatively unchanged. 
 
Another comprehensive investigation of media multitasking behavior was conducted 
starting in 2003 (Pilotta, Schulz, Drenik, & Rist, 2004). Conducted by BIGresearch, the 
Simultaneous Media Usage Study (SIMM) involved multiple data collections over time, 
reporting widespread simultaneous media usage among the US population. Multitasking 
behaviors ranged between 40% and 65% of total media usage, with some media combinations 
(e.g., surfing the Internet while watching TV) being more popular than others (e.g., listening to 
the radio while reading a magazine). The European Interactive Advertising Association (EIAA) 
conducted a more recent investigation, the Mediascope Europe Study (Fennah, 2010) It focused 
specifically on simultaneous Internet and TV use in Europe. It reports that 40% of all media 
viewers, irrespective of age, multitask most days and evenings. The study identified 
communication, such as e-mail or instant messaging, as the most popular Internet activity while 
THE FRAGMENTED MIND – INTRODUCTION 
44 
 
multitasking. While 16 to 24 year olds were most likely to multitask with media, the study 
reported no gender bias in media multitasking behavior.  
 
Figure 2. Proportion of all media used split by single media and multitasking activity (2010 
Annual Communications Market Report, Ofcom, UK). 
 
Another stream of research has taken a more fine-grained, descriptive approach to media 
multitasking. Judd (2014) analysed thousands of computer session logs in order to determine the 
frequency of multitasking and most common types of content used. He concluded that social 
media is a key driver of computer-based switching and multitasking behavior among students. 
 
Aside from its prevalence, there has been a general consensus that media multitasking 
behavior is more common among younger generations, especially those who grew up during the 
advance of interactive media. However, Voorveld and van der Goot (2013) conducted a diary 
study, which shows that media multitasking is just as prevalent in older generations (age 50 to 
65), the difference lying in the kinds of media combinations viewers prefer. Figure 2 summarizes 
media multitasking data for 2010 from the biggest communications regulator in the UK, Ofcom, 
confirming the prevalence of media multitasking among older generations. It seems that media 
multitasking is not exclusively a reflection of younger generations’ evolving media habits. 
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The following sections summarize existing streams of research that have studied the 
media multitasking phenomenon, starting with the general effect of multitasking on cognitive 
processing. Each section that follows is tightly linked to a research question that the present 
dissertation attempts to address. 
 
3.3 Multitasking and Cognitive Processing 
 
“Multitasking is a State of Continuous Partial Attention” 
– Lee Rainie, Pew Internet and American Life Project 
 
Performing two tasks at the same time can be a challenging activity. Even when both 
tasks are very simple in nature, their successful completion requires adequate and timely 
responses. The inability to attend to each task quickly enough often leads to what cognitive 
psychologists have termed dual-task interference (for a review, see Pashler, 1994). Research on 
dual-task interference processing has demonstrated a number of negative effects of multitasking, 
including lack of focused attention, decreased depth of cognitive processing and decreased 
performance (Rubinstein, Meyer, & Evans, 2001). There is also an extensive body of literature 
studying the high perceptual costs inherent to switching attention between different task-sets (for 
a review, see Monsell 2003). Decades of research within the cognitive psychology tradition have 
confirmed that the ability to multitask is limited by a number of cognitive ‘bottlenecks’. In sum, 
multitasking often poses significant interference between tasks, leading to a reduction in overall 
performance and cognitive processing. 
 
Multitasking implies the coordination of a series of tasks that is only possible by 
switching between them (Lee & Taatgen, 2002; Judd & Kennedy, 2011). Thus, media 
multitasking presumes certain inherent mental habits, such as dividing attention or switching 
attention between two or more media channels. These new habits could change the way viewers 
attend to and process media messages. But how fragmented, exactly, is media exposure while 
multitasking? Brasel and Gips (2011) conducted a naturalistic experiment, letting people use the 
Internet in combination with a television at their own will for approximately half an hour. On 
average, multitaskers switched between the two media 5 times per minute, with average gaze 
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durations of only 2.6 seconds. Participants also considerably underestimated the frequency of 
switching their attention between the computer and the television. The shortness of gaze 
durations for both media suggests a highly fragmented environment, where attention is 
constantly reoriented. The rapid attentional shifts indicate a lack of interest and shallow cognitive 
processing, due to imminent task switching costs. The fact that people significantly 
underestimated the frequency of attention switching also points to a primarily automatic 
consumption during media multitasking. 
 
What are the neurological correlates of the cognitive deficits involved in the act of 
multitasking? Evidence from imaging studies suggests that the human ability to multitask is 
supported by cognitive and neuroanatomical systems located primarily in the prefrontal cortex 
(Burgess, Veitch, Costello, & Shallice, 2000), which is considered the center in the brain 
responsible for complex cognitive processing, decision-making and personality expression 
(Wood & Grafman, 2003). These abilities are based on a limited pool of resources. In practice, 
when two tasks are performed concurrently, the prefrontal cortex needs to queue appropriate 
responses, leading to significant task delays (Dux, Ivanoff, Asplund, & Marois, 2006). A broader 
term for the function performed by the prefrontal cortex is executive control, which refers to the 
ability to regulate thoughts and behavior towards the pursuit of internal goals (Miller & Wallis, 
2009). The present dissertation uses the link between executive control and task switching as a 
basic theoretical framework to predict the effects of media multitasking on cognitive processing. 
In the next section, we discuss experimental research that has looked specifically the 
implications of media multitasking for cognitive processing and advertising effectiveness. 
 
4 MEDIA MULTITASKING EFFECTS 
 
4.1 Cognitive Processing 
 
Experimental research into the effects of engaging in media multitasking is still very 
scarce. A number of early studies looked at the effect of combining media use with other 
activities on learning and cognitive processing. For example, Hembrooke and Gay (2003) report 
that memory for lecture content suffered when college students were allowed to use their 
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computers while listening to the lecture. Lin, Robertson and Lee (2009) report similar decreases 
in performance on a reading comprehension task when it was completed with a video running in 
the background. Fox, Rosen, and Crawford (2009) found a negative link between reading 
comprehension scores and the amount of simultaneous instant messaging. Pool, Koolstra, and 
Van der Voort (2003) found a decrease in homework performance of children (age 14) when 
combined with soap operas running in the background.  
 
These studies unanimously confirm that the processing costs observed in simple dual-task 
paradigms apply to complex environments involving different types of media content. Still, they 
have only been concerned with the negative implications of media multitasking for learning and 
academic performance. Most of the studies do not represent environments with exclusively 
media content. Furthermore, they report effects that relate to a general decrease in cognitive 
performance, which reflects information loss or decreased depth of information processing as 
suggested by cognitive psychology paradigms. The present dissertation does not focus on the 
amount of information processed but on the processing style adopted by individual viewers. It 
explores whether the fragmented nature of media multitasking prompts viewers to process 
information at a different level compared to traditional, sequential media exposure. 
 
4.2 Advertising Effectiveness 
 
The processing of media content that constantly fights for viewers’ limited attention 
might be limited when multitasking with media. However, what about the processing of 
persuasive messages integrated into or designed to interrupt media content? As media 
multitasking is becoming a mainstream media consumption pattern, the fragmented attention and 
decreased cognitive processing inherent to multitasking become increasingly relevant for the 
processing and effectiveness of persuasive messages. For example, the recall and recognition of 
advertised brands and products could suffer significantly, along with subsequent affective 
responses, when consumers are being exposed to them while media multitasking. Studies show 
that divided attention can have detrimental effects on memory because it affects information 
processing at the encoding stage (Naveh-Benjamin, Craik, Perretta, & Tonev, 2000). This is 
especially true in media environments, where information channels are often conceptually 
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different. For example, split screens featuring banners with news headlines not related to the 
current news broadcast, have been shown to decrease memory for news content (Bergen, Grimes, 
& Potter, 2005). It is imperative for the marketing communication industry to take these changes 
into account as it develops and employs more innovative strategies to reach customers. 
 
A small number of studies have been conducted aiming to explore the effects of media 
multitasking on the cognitive and affective processing of advertising content. Voorveld (2011) 
studied the effect of media multitasking on advertising effectiveness, focusing on the 
combination of online and radio advertising. Participants were exposed to a combination of 
online banner ads (visual) and offline radio ads (auditory). As expected, due to diminished 
cognitive processing during the multitasking condition, the overall effect of media multitasking 
on brand recall and recognition was negative. Jeong and Hwang (2012) examined how 
multitasking influences persuasion in a non-advertising context, concluding that comprehension 
suffers but so does viewers’ ability to counterargue a persuasive message. Yoon, Choi, and Song 
(2011) focused on media multitasking and product placement effectiveness, showing that 
multitasking reduces the positive effect of a well-integrated brand placement but makes intrusive 
placements more likeable. 
 
These studies, while experimentally and theoretically robust, have only touched the 
surface of how media multitasking affects the processing of advertising content. Different media 
combinations and different advertising formats could produce different effects due to a number 
of medium and ad-specific factors. The effect of media multitasking on one of the most 
important forms of traditional advertising, the television ad, has not been investigated so far. 
Furthermore, the role of potential moderating variables specific to the content of an 
advertisement has also not been explored. The present dissertation attempts to fill this gap by 
comparing the effectiveness of television ads viewed while media multitasking to those viewed 
in single medium contexts. 
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4.3 Media Multitasking Frequency versus Engaging in Media Multitasking: A Mixed 
Perspective 
 
In a pioneering study that has sparked scientific interest into the media multitasking 
phenomenon, Ophir, Nass, and Wagner (2009) explored the differences in cognitive processing 
mechanisms between heavy (HMMs) and light media multitaskers (LMMs). The study suggests 
that individuals who media multitask regularly have a fundamentally different cognitive 
approach to processing information. Contrary to expectations, high media multitaskers exhibited 
greater difficulty in filtering out irrelevant stimuli, were less likely to ignore irrelevant 
representations in memory, and less effective at task switching. Thus, HMMs appear to be prone 
to attend to stimuli in a breadth-based rather than centrally focused way, perhaps because they 
are more likely to be distracted by the multiple streams of media they frequently consume (Lin, 
2009). Cain and Mitroff (2011) replicated these effects even under low working memory load, 
confirming the idea that attentional factors are their primary drivers. 
 
It still remains to be explored whether these differences are the result of stable individual 
differences between types of media users or simply a consequence of prolonged and frequent 
media multitasking behavior. The results seem to be in line with the finding that individual 
differences in sensation seeking tendencies are significant predictors of media multitasking 
behavior, since people higher in sensation seeking often enjoy higher environmental stimulation 
levels (Jeong & Fishbein, 2007). Furthermore, some scientific support exists for the link between 
heavy media use and attention deficit problems among young people (Schnabel, 2009). A recent 
fMRI study (Loh & Kanai, 2014) has demonstrated that HMMs have significantly lower grey 
matter density in the Arterior Cingulate Cortex (ACC). The ACC is responsible for executive 
functions like exerting cognitive and emotional control. The study provides the first piece of 
neurological evidence that HMMs and LMMs differ in executive control or self-regulatory 
functions. 
 
In sight of these interesting findings and the questions they spark, this dissertation 
explores how engaging in media multitasking affects HMMs and LMMs in the short run. 
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Answering this question is only the first step towards a better understanding of the long-term 
effects of media multitasking behavior. 
 
5 MEDIA MULTITASKING BEHAVIOR 
 
5.1 Individual Differences  
 
Research exploring the individual differences between heavy and light media 
multitaskers has been on the rise over the last few years. Jeong and Fishbein (2007) were first to 
examine the link between media multitasking behavior and individual differences. They found 
that HMMs are higher in self-reported sensation seeking tendencies compared to LMMs. Several 
subsequent studies have confirmed a positive link between media multitasking behavior and 
measures of sensation seeing (Duff, Yoon, Wang, & Anghelcev, 2014), attentional impulsiveness 
(Sanbonmatsu, Strayer, Medeiros-Ward, & Watson, 2013) and neuroticism (Poposki, Oswald, & 
Chen, 2009). Lui and Wong (2012) found that HMMs outperform LMMs on a multisensory 
integration task, presumably due to HMMs’ extensive experience in integrating information from 
different modalities. Furthermore, Yap and Lim (2013) found a positive correlation between the 
individual propensity to engage in media multitasking and the ability to employ a split mode of 
visual attention. Furthermore, Duff and colleagues (2014) linked frequent media multitasking to 
higher creativity and imagination, while Zhong, Hardin, and Sun (2011) reported that HMMs are 
higher than LMMs on a measure of technology innovativeness. These findings reveal that 
viewers who frequently engage in media multitasking differ from those who rarely do on a 
number of individual factors. 
 
5.2 Media Use Motivations 
 
While the MMI measures the frequency of media multitasking in a general sense. It fails 
to consider the influence of individual factors, such as viewers’ specific motivations to consume 
media, which could also drive individual media multitasking behavior. Some researchers have 
approached the media multitasking phenomenon from the perspective of media use motivations 
and gratifications. In a diary study, Wang and Tchernev (2012) explored the paradox of viewers 
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engaging in media multitasking despite the unavoidable costs to cognitive processing. They 
report that, while they do not actively seek them, viewers get emotional gratifications from 
media multitasking. Bardhi, Rohm, and Sultan (2010) conducted a qualitative study focusing on 
individual motivation to media multitasking from a consumer perspective. Building on this 
research, the present dissertation approaches media multitasking behavior and its measurement 
from a motivational perspective. In particular, we introduce a method to profile media 
multitaskers according to their motivations for media use. 
 
6 RESEARCH QUESTIONS 
 
The first aim of this dissertation is to identify the concrete implications of engaging in 
media multitasking for the way viewers’ process information. Information in our environment 
can be processed in different ways. Perceptual processing style can be local  (peripherally 
focused on smaller details that make up a perceptual object) or global (centrally focused on the 
perceptual object as a whole). Similarly, conceptual style can be more concrete (low level, 
peripheral) or abstract (high level, central) mental construals of information (Forster & 
Dannenberg, 2010; Trope & Liberman, 2010). Previous research has shown that, with its 
inherent characteristics of switching and dividing attention, media multitasking has primarily 
negative implications for performance and cognitive processing (Monsell, 2003). As discussed 
earlier, task switching is part of the human executive control function, which operates based on a 
limited pool of cognitive resources. Because of this specific link between switching and 
executive control, media multitasking could have implications not only for how well information 
can be processed, but also for the style media viewers adopt in processing it. This leads to the 
first research question: 
 
RQ1: How does engaging in media multitasking affect viewers’ information processing style? 
 
The assumption that sequential media exposure is the only form of media consumption 
still dominates advertising research. Under this assumption, media viewers are passive receivers 
of one single stream of media content at any time. However, the prevalence of media 
multitasking behaviour challenges this assumption. While research on the advertising effects of 
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media multitasking is still very scarce, it suggests both positive and negative outcomes. Still, the 
effectiveness of traditional advertising formats, such as television ads, that still draw the major 
proportion of advertising spending has so far not been explored. This leads to the second 
research question: 
 
RQ2: How does engaging in media multitasking affect the cognitive and affective processing of 
traditional advertising? 
 
The third research question addressed in the present dissertation lies at the intersection 
between the effects and behavior perspectives taken in studying media multitasking. As 
discussed, due to task switching costs, media multitasking could have a negative short-term 
effect on information processing. However, would these effects be the same for heavy compared 
to light media multitaskers? Ophir et al.’s (2009) found that HMMs perform worse than LMMs 
on cognitive control tasks and these findings have been supported by follow up studies as well as 
neurological evidence. Ironically, HMMs are also more likely to engage in media multitasking. If 
these differences are based on inherent individual differences in cognitive control, then engaging 
in media multitasking might be even more cognitively taxing for HMMs. On the other hand, 
prolonged, frequent media multitasking might result in a certain cognitive advantage for HMMs, 
due to practice and familiarity. This question is has not been approached in previous studies.  
 
RQ3: How does engaging in media multitasking affect self-regulation in heavy versus light 
media multitaskers? 
 
Looking at media multitasking as a behavior that some people engage in more often than 
others, our aim is to extend the current knowledge regarding the frequency of media multitasking 
behavior, its measurement and individual antecedents. A clear link has been demonstrated 
between media multitasking behavior (frequency) and a number of individual characteristics. 
Still, the role of different motivations for media use and their link to individual characteristics 
has not been explored in the context of media multitasking behavior. Rather than studying media 
multitasking behavior by looking solely at its frequency, the third research question digs deeper 
into the personality and individual motivations of heavy versus light media multitaskers. 
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RQ4: Do heavy and light media multitaskers differ based on different media use motivations? 
 
To address this question, this dissertation introduces a method to profile media 
multitaskers that is based on their individual motivations for using media. Integrating individual 
motivations for media use into a general measure of media multitasking frequency results in a 
more fine-grained measure of media multitasking behavior. Such a measure would allow us to 
test whether individual differences between HMMs and LMMs persist for different media use 
motivations. 
 
Experimental research on the media multitasking phenomenon is still in its very early 
stages. The research presented in this dissertation only begins to address some of the numerous 
questions asked by cognitive psychologists, advertising practitioners and the general public. 
Hopefully, these humble beginnings will inspire researchers from various disciplines to further 
explore this new mode of media consumption, its evolution, antecedents and consequences. The 
next section provides a brief summary of the chapters included in this dissertation. 
 
7 DISSERTATION OUTLINE 
 
This dissertation investigates different facets of the media multitasking phenomenon and 
its implications for information processing and behavior. The various topics explored in the four 
chapters to follow are briefly outlined below. 
 
Chapter I, titled “Can’t See the Forest for the Trees? The Effect of Media Multitasking on 
Cognitive Processing Style”, explores the short-term effect that engaging in media multitasking 
has on the way viewers process information. In two experimental studies, we compared the 
perceptual and conceptual processing style viewers adopt after media multitasking compared to 
traditional, sequential media exposure. The first study explored the effect of media multitasking 
on local versus global perceptual processing style, while the second study focused on concrete 
versus abstract construals (conceptual processing style). Furthermore, both studies looked at how 
the fragmented nature of media multitasking (the frequent switching between different 
information streams) drives these effects. 
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Chapter II, “The Impact of Media Multitasking on the Cognitive and Affective Processing 
of Television Commercials: the Moderating Role of Emotional versus Rational Appeals” focuses 
on the way media multitasking changes the cognitive and affective processing of television 
commercials. We conducted two experimental studies, comparing the cognitive and affective 
processing of television commercials that are encountered during media multitasking or during 
single medium exposure. Brand recall and recognition were used as dependent measures of 
cognitive responses, while attitude towards and the commercial block and its perceived 
intrusiveness were used to measure affective responses.  In addition, in Study 2 focuses on how 
the type of appeal an advertising message uses can moderate these effects. It compares the 
observed effects for commercials containing primarily emotional or rational appeals.  
 
Chapter III, “The Freedom to Lose Control: Self-Regulation Differences in Heavy Versus 
Light Media Multitaskers” focuses on the intersection effects and behavioral perspective of 
media multitasking adopted in the present dissertation. It explores how the performance of heavy 
(HMMs) versus light (LMMs) media multitaskers on a task that requires self-regulation is 
affected by multitasking. The first studies the link between media multitasking frequency and 
performance on the Stroop task. The second study explored how HMMs’ and LMMs’ 
performance differs after engaging in multitasking compared to performing tasks sequentially. 
Furthermore, it explored how HMMs’ and LMMs’ performance on the Stroop task differed after 
multitasking with high compared to low autonomy over their attention allocation. The findings 
raise questions regarding the role ability versus motivation in driving the performance 
differences observed between HMMs and LMMs. 
 
Chapter IV, “On the Mosaic Nature of Media Consumption: Profiling Media 
Multitaskers Based on Media Use Motivations” is focused entirely on media multitasking 
behavioral and its frequency. Based on an online survey, the paper introduces a shorter way to 
compute the Media Multitasking Index (MMI) originally developed by Ophir and colleagues 
(2009) to measure media multitasking frequency. Furthermore, the study proposes a method to 
profile media multitaskers according to different media use motivations: information seeking, 
entertainment, and social interaction. Based on these profiles, we explore how media 
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multitasking frequency is linked to three individual traits relevant to consumer behavior: 
sensation seeking, materialism, and consumer innovativeness.  
 
All four chapters have been written as stand-alone articles to be considered for 
publication in peer-reviewed journals. As such, there might be considerable overlap between the 
chapters as regards theoretical frameworks, definitions of key concepts, and the limited available 
literature on media multitasking. Chapter V serves as a closing chapter to this dissertation. It 
briefly recapitulates the major findings of Chapters I through IV and discusses their implications. 
Furthermore, it addresses several general and chapter-specific limitations and proposes some 
directions for future research.  
 
8 REFERENCES 
 
Alzahabi, R., & Becker, M. W. (2013). The association between media multitasking, task-
switching, and dual-task performance. Journal of Experimental Psychology: Human 
Perception and Performance, 39(5), 1485. 
Bardhi, F., Rohm, A. J., & Sultan, F. (2010). Tuning in and tuning out: media multitasking 
among young consumers. Journal of Consumer Behaviour, 9(4), 316-332. 
Bergen, L., Grimes, T., & Potter, D. (2005). How attention partitions itself during simultaneous 
message presentations. Human Communication Research, 31(3), 311-336. 
Brasel, S. A., & Gips, J. (2011). Media multitasking behavior: Concurrent television and 
computer usage. Cyberpsychology, Behavior, and Social Networking, 14(9), 527-534. 
Burgess, P. W., Veitch, E., de Lacy Costello, A., & Shallice, T. (2000). The cognitive and 
neuroanatomical correlates of multitasking. Neuropsychologia,38(6), 848-863. 
Cain, M. S., & Mitroff, S. R. (2011). Distractor filtering in media multitaskers. Perception-
London, 40(10), 1183. 
Duff, B. R. L., Yoon, G., Wang, Z., & Anghelcev, G. (2014). Doing it all: An exploratory study 
of predictors of media multitasking. Journal of Interactive Advertising, 14(1), 11-23. 
Dux, P. E., Ivanoff, J., Asplund, C. L., & Marois, R. (2006). Isolation of a central bottleneck of 
information processing with time-resolved fMRI. Neuron, 52,1109–1120. 
THE FRAGMENTED MIND – INTRODUCTION 
56 
 
Fennah, A. (2010) EIAA Media Multitasking Report, Mediascope Europe Media Consumption 
Study, EIAA. 
Foehr, U. G. (2006). Media Multitasking among American Youth: Prevalence, Predictors and 
Pairings. Henry J. Kaiser Family Foundation. 
Fox, A. B., Rosen, J., & Crawford, M. (2009). Distractions, distractions: does instant messaging 
affect college students' performance on a concurrent reading comprehension 
task?. CyberPsychology & Behavior, 12(1), 51-53. 
Förster, J., & Dannenberg, L. (2010). GLOMOsys: A systems account of global versus local 
processing. Psychological Inquiry, 21(3), 175-197. 
Hembrooke, H., & Gay, G. (2003). The laptop and the lecture: The effects of multitasking in 
learning environments. Journal of Computing in Higher Education, 15(1), 46-64. 
Ie, A., Haller, C. S., Langer, E. J., & Courvoisier, D. S. (2012). Mindful multitasking: The 
relationship between mindful flexibility and media multitasking. Computers in Human 
Behavior, 28(4), 1526-1532. 
Jenkins, H. (2004). The cultural logic of media convergence. International journal of cultural 
studies, 7(1), 33-43. 
Jenkins, H. (2006). Convergence culture: Where old and new media collide. NYU press. 
Jeong, S. H., & Fishbein, M. (2007). Predictors of multitasking with media: Media factors and 
audience factors. Media Psychology, 10(3), 364-384. 
Jeong, S. H., & Hwang, Y. (2012). Does multitasking increase or decrease persuasion? Effects of 
multitasking on comprehension and counterarguing.Journal of Communication, 62(4), 571-
587. 
Judd, T. (2014). Making sense of multitasking: The role of Facebook. Computers & 
Education, 70, 194-202. 
Judd, T., & Kennedy, G. (2011). Measurement and evidence of computer-based task switching 
and multitasking by ‘Net Generation’ students. Computers & Education, 56(3), 625-631. 
Lee, F. J., & Taatgen, N. A. (2002, August). Multitasking as skill acquisition. In Proceedings of 
the twenty-fourth annual conference of the cognitive science society (pp. 572-577). 
Lin, L. (2009). Breadth-biased versus focused cognitive control in media multitasking 
behaviors. Proceedings of the National Academy of Sciences,106(37), 15521-15522. 
THE FRAGMENTED MIND – INTRODUCTION 
57 
 
Lin, L., Robertson, T., & Lee, J. (2009). Reading performances between novices and experts in 
different media multitasking environments. Computers in the Schools, 26(3), 169-186. 
Lister, M., Dovey, J., Giddings, S., Grant, I., & Kelly, K. (2008). New media: A critical 
introduction. Routledge. 
Loh, K. K., & Kanai, R. (2014). Higher Media Multi-Tasking Activity Is Associated with 
Smaller Gray-Matter Density in the Anterior Cingulate Cortex. PloS one, 9(9), e106698. 
Lui, K. F., & Wong, A. C. N. (2012). Does media multitasking always hurt? A positive 
correlation between multitasking and multisensory integration. Psychonomic bulletin & 
review, 19(4), 647-653. 
Miller, E. K., & Wallis, J. D. (2009). Executive function and higher-order cognition: definition 
and neural substrates. Encyclopedia of neuroscience, 4, 99-104. 
Monsell, S. (2003). Task switching. Trends in cognitive sciences, 7(3), 134-140. 
Naveh-Benjamin, M., Craik, F. I., Perretta, J. G., & Tonev, S. T. (2000). The effects of divided 
attention on encoding and retrieval processes: The resiliency of retrieval processes. The 
Quarterly Journal of Experimental Psychology: Section A, 53(3), 609-625. 
Nilsson, A., Nuldén, U., & Olsson, D. (2001). Mobile Media The Convergence of Media and 
Mobile Communications. Convergence: The International Journal of Research into New 
Media Technologies, 7(1), 34-38. 
Ofcom UK (2010). Annual Communications Market Report. Retrieved from 
http://stakeholders.ofcom.org.uk/binaries/research/cmr/753567/CMR_2010_FINAL.pdf. 
Ophir, E., Nass, C., & Wagner, A. D. (2009). Cognitive control in media 
multitaskers. Proceedings of the National Academy of Sciences, 106(37), 15583-15587. 
Pashler, H. (1994). Dual-task interference in simple tasks: data and theory. Psychological 
bulletin, 116(2), 220. 
Pea, R., Nass, C., Meheula, L., Rance, M., Kumar, A., Bamford, H., ... & Zhou, M. (2012). 
Media use, face-to-face communication, media multitasking, and social well-being among 8-
to 12-year-old girls. Developmental psychology,48(2), 327. 
Pilotta, J. J., & Schultz, D. (2005). Simultaneous media experience and synesthesia. Journal of 
Advertising Research, 45(01), 19-26. 
Pilotta, J. J., Schultz, D. E., Drenik, G., & Rist, P. (2004). Simultaneous media usage: A critical 
consumer orientation to media planning. Journal of Consumer Behaviour, 3(3), 285-292.  
THE FRAGMENTED MIND – INTRODUCTION 
58 
 
Poposki, E. M., Oswald, F. L., & Chen, H. T. (2009). Neuroticism negatively affects multitasking 
performance through state anxiety (No. NPRST-TN-09-3). NAVY PERSONNEL 
RESEARCH STUDIES AND TECHNOLOGY MILLINGTON TN. 
Pool, M. M., Koolstra, C. M., & Van der Voort, T. H. (2003). Distraction effects of background 
soap operas on homework performance: An experimental study enriched with observational 
data. Educational Psychology, 23(4), 361-380. 
Roberts, D. F., & Foehr, U. G. (2008). Trends in media use. The future of children, 18(1), 11-37. 
Rubinstein, J. S., Meyer, D. E., & Evans, J. E. (2001). Executive control of cognitive processes 
in task switching. Journal of Experimental Psychology: Human Perception and 
Performance, 27(4), 763. 
Sanbonmatsu, D. M., Strayer, D. L., Medeiros-Ward, N., & Watson, J. M. (2013). Who multi-
tasks and why? Multi-tasking ability, perceived multi-tasking ability, impulsivity, and 
sensation seeking. PloS one, 8(1), e54402. 
Schnabel, J. (2009). Media research: The black box. Nature, 459(7248), 765-768. 
Soh, J. O., & Tan, B. C. (2008). Mobile gaming. Communications of the ACM,51(3), 35-39. 
Trope, Y., & Liberman, N. (2010). Construal-level theory of psychological 
distance. Psychological review, 117(2), 440. 
Voorveld, H. A. (2011). Media multitasking and the effectiveness of combining online and radio 
advertising. Computers in Human Behavior, 27(6), 2200-2206. 
Voorveld, H. A., & van der Goot, M. (2013). Age differences in media multitasking: A diary 
study. Journal of Broadcasting & Electronic Media, 57(3), 392-408. 
Wang, Z., & Tchernev, J. M. (2012). The “myth” of media multitasking: Reciprocal dynamics of 
media multitasking, personal needs, and gratifications.Journal of Communication, 62(3), 493-
513. 
Wired (2013). Dead Media Beat: Gary P. Hayes, “Platform Convergence”. Retrieved from 
http://www.wired.com/2013/04/dead-media-beat-gary-p-hayes-platform-convergence/. 
Wood, J. N., & Grafman, J. (2003). Human prefrontal cortex: processing and representational 
perspectives. Nature Reviews Neuroscience, 4(2), 139-147. 
Yap, J. Y., & Lim, S. W. H. (2013). Media multitasking predicts unitary versus splitting visual 
focal attention. Journal of Cognitive Psychology, 25(7), 889-902. 
THE FRAGMENTED MIND – INTRODUCTION 
59 
 
Yeykelis, L., Cummings, J. J., & Reeves, B. (2014). Multitasking on a Single Device: Arousal 
and the Frequency, Anticipation, and Prediction of Switching Between Media Content on a 
Computer. Journal of Communication, 64(1), 167-192. 
Yoon, S., Choi, Y. K., & Song, S. (2011). When intrusive can be likable. Journal of 
Advertising, 40(2), 63-76. 
Zhong, B., Hardin, M., & Sun, T. (2011). Less effortful thinking leads to more social 
networking? The associations between the use of social network sites and personality 
traits. Computers in Human Behavior, 27(3), 1265-1271. 
 
 
 
 60 
 
 61 
 
 
 
 
CHAPTER I 
 
CAN’T SEE THE FOREST FOR THE TREES? 
 
THE EFFECT OF MEDIA MULTITASKING ON 
COGNITIVE PROCESSING STYLE 
 62 
 
THE FRAGMENTED MIND – CAN’T SEE THE FOREST FOR THE TREES? 
63 
 
CHAPTER I 
CAN’T SEE THE FOREST FOR THE TREES?  
THE EFFECT OF MEDIA MULTITASKING ON COGNITIVE 
PROCESSING STYLE2 
 
Media multitasking represents an important aspect of the recent evolution in media 
consumption habits. While some experimental research exists, it has primarily focused on the 
detrimental effects of multitasking on task performance. We go a step further by examining the 
impact of media multitasking on information processing style. Study I demonstrates that media 
multitasking, compared to sequential media consumption, leads to a more local perceptual 
processing style. Furthermore, the frequency of media switching predicts the level of perceptual 
processing. Study II extends these findings by showing that media multitasking also affects 
conceptual processing style. Specifically, media multitasking leads to lower-level (or more 
concrete) construal of behaviors in a subsequent task. It further shows that conceptual rather than 
visual switching between media drives the observed differences in conceptual processing. These 
findings suggest that, as a growing phenomenon, media multitasking behavior may substantially 
alter the way media viewers process media content. 
 
Keywords: media multitasking, cognitive processing, construal level, perceptual processing 
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1 INTRODUCTION 
 
Beyond the invention of the Internet, technological innovation has led to the emergence 
of various new types of media devices and formats, providing countless opportunities for media 
exposure. Media viewers are adapting to this boundless media landscape, which has led to a 
fundamental change in their media consumption habits. A reflection of this change is the 
tendency to consume more than one medium at the same time: a phenomenon referred to as 
media multitasking or simultaneous media exposure (Roberts, Foehr, & Rideout, 2005).  
 
Media multitasking is truly ubiquitous today and is quickly becoming a standard 
behavioral pattern in everyday media consumption for both younger and older generations 
(Voorveld & Goot, 2013). Computers are inherently created to be multitasking machines and the 
majority of computer usage occurs while multitasking (Carrier, Cheever, Rosen, Benitez, & 
Chang, 2009). The same can be argued about handheld media devices. In 2011, 40% of 
smartphone owners reported that they combine smartphone use with TV use on a daily basis 
(Nielson, 2011). While it leaves young people’s total media use time relatively unchanged, 
media multitasking leads to significantly more saturated exposure to media content: more content 
is viewed within the same timeframe (Foehr, 2006). It seems that viewers continuously adapt to 
the changing media landscape by surrounding themselves with a myriad of information streams 
(Roberts, Foehr, & Rideout, 2005; Rideout, Foehr, & Roberts, 2010;).  
 
Multitasking in a general sense is defined as performing several distinct tasks 
simultaneously with each task serving a unique goal (Sabonmatsu, Strayer, Medeiros-Ward, & 
Watson, 2013). It operates under the assumption of alternating attention or switching between 
tasks (Monsell, 2003). The limitless possibilities to multitask in today’s cluttered media 
environment make it difficult to define what precisely constitutes media multitasking. 
Consequently, it has been conceptualized in different ways in the literature. Keeping in mind the 
objectives of the current study, we hereby constrain its definition to multitasking that involves 
exclusively media-specific stimuli and occurs either on a single or multiple media devices 
(Yeykelis, Cummings, & Reeves, 2013).  
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Two key elements of media content distinguish media multitasking from general 
multitasking. First, the interactive nature of media content often demands viewers’ immediate 
responses. Second, the structure of the information flow in some media formats (e.g. TV) 
requires viewers’ constant attention. While its increased prevalence speaks for a growing need 
for empirical research on its potential consequences, the diverse nature of media multitasking 
behavior makes it difficult to study experimentally (Ophir, Nass & Wagner, 2009; Lin, 2009; 
Cain & Mitroff, 2010). 
 
Until recently, experimental research had primarily focused on media multitasking 
contexts and their detrimental effects on learning, memory, and general cognitive processing 
(Armstrong & Chung, 2000; Pool, Koolstra, & van der Voort, 2003; Brasel & Gips, 2011). For 
example, students’ memory for lecture content suffered significantly, when they were permitted 
to use laptops with Internet access during their classes (Hembrooke & Gay, 2003). These 
cognitive deficits suggest that viewers’ ability to process media content is likely to be 
compromised in a media multitasking context. The new media consumption context viewers 
choose to create seems to negatively affect their ability to process information. Still, how about 
the scope or level at which information is processed?  
 
In a pioneering study, Ophir, Nass and Wagner (2009) explored the different cognitive 
processing mechanisms of heavy (frequent) and light (infrequent) media multitaskers by letting 
them perform a number of cognitive control tasks. Heavy media multitaskers exhibited greater 
difficulty in filtering out irrelevant stimuli, and were less likely to ignore irrelevant 
representations in memory. Alzahabi and Becker (2013) failed to replicate these results, 
however, reporting that heavy media multitaskers outperform light multitaskers in a task 
switching paradigm while the two groups perform equally well in a dual-task paradigm. Other 
studies have also shown positive links between media multitasking behavior and performance on 
cognitive tasks. For example, heavy media multitaskers outperform light media multitaskers on 
measures of fluid intelligence (Minear et al., 2013) and multisensory integration (Lui & Wong, 
2012) and are more flexible in allocating visual attention (Yap & Lim, 2013). Although 
contradictory, these findings suggest that individuals who media multitask regularly have a 
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fundamentally different cognitive approach to processing information compared to individuals 
who rarely do. 
 
Despite their experimental nature, current studies have mostly focused on individual 
differences in the frequency of media multitasking behavior. It remains unclear why people who 
choose to frequently engage in media multitasking differ in their approach to information 
processing compared to people who do not. Research on the contextual effects of media 
multitasking has been limited to multitasking performance and learning deficits. The present 
paper contributes to this stream of research by studying the short-term impact of media 
multitasking contexts on information processing style. Rather than looking at individual 
differences in multitasking behavior, we explore how a media multitasking context affects the 
level at which media viewers process information, showing that this effect carries over to 
subsequent, unrelated tasks. Furthermore, while previous studies focus on task switching 
efficiency as an outcome variable, we look at task switching as a driving mechanism of the level 
of information processing in media multitasking contexts. 
 
People can attend to information in different ways. For example, a physical object can be 
processed visually either by focusing on the object’s overall shape (like zooming out an optical 
lens) or by focusing on the details that make up the overall shape (equivalent to zooming in an 
optical lens). Psychologists refer to this distinction between global and local processing style as 
the level of perceptual processing (Kimchi, 1992). Similarly, people may conceptually process 
information at a concrete (i.e. low) or at an abstract (i.e. high) level. This distinction in the level 
of conceptual processing refers to how objects or behaviors are mentally categorized. Compared 
to low-level construals, high-level construals are considered to be broader, more abstract, and 
more elaborate mental representations of reality. In fact, low-level and high-level construals do 
not form a dichotomy, but rather represent two extremes of a continuum that ranges from narrow 
(low-level) to broad (high-level) processing. In addition, this distinction applies to both 
perceptual and conceptual processing. Another way to look at the distinction between perceptual 
and conceptual processing styles is simply as that of perception versus cognition. While 
processing information perceptually requires using the senses, processing it conceptually 
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demands the use of pre-existing cognitive schemas or mental categorizations (Liberman, Trope, 
& Stephan, 2007). 
 
Our primary goal is to identify the implications of media multitasking contexts for 
viewers’ perceptual and conceptual information processing style. The theoretical insights we use 
to predict these effects are derived from both social and cognitive psychology paradigms. We 
bring these distinct streams of research together and apply them to media multitasking contexts. 
In two experiments, we compare a media multitasking context to a traditional (sequential) media 
consumption context, providing an initial account of their effects on viewers’ perceptual and 
conceptual processing style. Study I explores the effect of a media multitasking context on the 
level of perceptual processing. It also investigates the role of media switching and perceptual 
load. Study II extends these findings to the level of conceptual processing by looking at the 
effect of media multitasking on concrete versus abstract construals of subsequent behaviors. 
Furthermore, it aims to investigate more in-depth the mechanism that drives the observed effects 
by comparing visual attention switching (gaze shifting) to conceptual switching between 
different media content streams. 
 
In the following paragraphs, we introduce two cognitive paradigms of multitasking 
performance (dual-task interference and task switching) that demonstrate the limits of our 
information processing ability in multitasking contexts. They also provide insights on how 
coping with these limitations can affect the level at which information is processed. Next, we 
elaborate on the differences between a media multitasking context and the simple stimulus-
response tasks used in cognitive psychology studies. Last, we discuss social psychology models 
of perceptual and conceptual information processing, which allow us to predict the level of 
information processing in a media multitasking context. 
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2 LITERATURE REVIEW 
 
2.1 Task Interference and Task Switching 
 
A proper investigation of the media multitasking phenomenon and its effects on 
information processing style demands an overview of existing research on multitasking 
performance. Task interference studies have demonstrated that even very simple tasks performed 
simultaneously drastically interfere with one another, resulting in significant task response delays 
(For a review, see Pashler, 1994). Another prominent stream of cognitive research has 
approached the subject of multitasking ability by looking at the efficiency with which people 
switch between tasks (For a review, see Monsell, 2003). Interference models propose that 
distinct mental processes require a single mechanism to operate and these processes compete for 
access to the mechanism, leading to performance deficits (Roediger, Knight, & Kantowitz, 
1977). They assume a specific structural limitation in the cognitive architecture, defining 
competition between tasks as an all-or-none process (Kahneman, 1973; Ruthruff, Pashler, & 
Klaassen, 2001). Similarly, task switching models assume that there is a limit to the human 
capacity for engaging in mental activities, which forces processes to occur sequentially rather 
than simultaneously while multitasking (Byrne & Anderson, 2001). When switching between 
tasks, a process referred to as ‘task-set reconfiguration’ occurs with the purpose of adapting to 
the new set of rules inherent to the new task at hand. Another complementary explanation for 
switching costs is ‘task-set inertia’, which refers to the resources needed to inhibit the previous 
task-set with its different rules, goals, and stimulus attributes. 
 
2.2 Media Multitasking Contexts 
 
The variety of media combinations one can engage in can also place different levels of 
cognitive processing demands on media viewers. For example, Wang and colleagues (2012) 
compared multitasking with instant messaging and voice chat and found that both behavioral and 
visual attention performance costs are lower when multitasking is distributed between audio and 
visual channels. Similarly, combining Internet use with watching TV is different from combining 
it with listening to the radio because of higher cognitive demands. The audio-visual TV content 
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is more likely to interfere with the visual content on the Internet compared to radio content, 
which is exclusively auditory in nature. Furthermore, some media types require mere passive 
involvement from the viewer while others are interactive. The social component in some media 
types also contributes to the variability of media multitasking (Pea et al., 2012). 
 
While cognitive models of multitasking focus primarily on the performance deficit 
evident in simple Stimulus-Response tasks (cf. S-R tasks), a media consumption context differs 
from this situation considerably in two ways. First, most traditional media are passive and do not 
require an actual, physical response/action from the viewer. Two primary examples are watching 
television and listening to the radio. Even new media formats that are highly interactive, such as 
social media websites and various software applications allow for delayed responses. In fact, 
while considerably more complex than S-R tasks, video games represent the only medium that 
resembles an S-R task environment, where active and timely responses are required. Precisely 
because most media do not require such responses, it seems easy to surround oneself with several 
media simultaneously.  
 
The second difference concerns the structure of the information flow in S-R tasks 
compared to media contexts. The majority of media formats, regardless of the content modality 
(visual, auditory, or both) represent a continuous flow of content fighting for viewers’ attention. 
Taking into account the information processing constraints inherent to simple S-R environments, 
the interference is likely to be even stronger in media contexts, where attending to such complex, 
continuous streams of information is required. Therefore, the performance problem faced by 
media multitaskers is how to efficiently distribute their limited perceptual and cognitive 
resources among the multiple streams of information they choose to surround themselves with. 
The present paper applies task switching models to complex media contexts in order to 
hypothesize the effect of media multitasking on cognitive processing style. 
 
According to task switching models (Monsell, 2003), the reconfiguration of mental 
resources that occurs immediately after a task switch results in consistently slower responses and 
higher error rates. These costs persist, albeit to a lesser degree, even when additional time is 
allocated to prepare for a task switch. Apparently, resource reconfiguration leads to a high 
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cognitive load immediately after a switch, which results in processing costs. This high use of 
resources while switching between tasks could have detrimental effects not only on how 
efficiently information is processed but also on the level at which is it processed, both 
perceptually and conceptually.  
 
The idea of sequential processing that is inherent to task switching implies that coping 
with information processing constraints would require quick and efficient switches of one’s 
attention between different media sources. Applying this idea to media multitasking, Alzahabi 
and Becker (2013) found that heavy media multitaskers exhibit an increased ability in shifting 
between discrete tasks but not in simultaneous processing. This finding, while contradicting 
Ophir and colleagues (2009) suggests that viewers adopt a switching strategy when media 
multitasking. 
 
Brasel and Gips (2011) conducted a naturalistic experiment, which further demonstrates 
viewers switching strategy and the fragmented nature of media multitasking behavior. The 
researchers let participants use the Internet in combination with a television at their own will for 
approximately half an hour. Media users switched between the two media types four times per 
minute, on average, with an average gaze duration of merely 2.6 seconds within each medium. 
Indeed, the shortness of gaze durations for both media types suggests a highly fragmented media 
environment, where attention is constantly redirected and refocused.  
 
Task switching models posit that the more one switches between tasks, the higher the 
costs are for cognitive processing and, therefore, for task performance. Apart from these 
cognitive deficits, the rapid attentional shifts reported in the naturalistic study by Basil and Gips 
(2011) indicate shallow cognitive processing, due to imminent task switching costs. Furthermore, 
participants considerably underestimated the frequency with which they switched their attention 
between the computer and the television, which also suggests a primarily automatic consumption 
of media content. 
 
The switching strategy invariably adopted by media viewers makes media multitasking 
contexts considerably more fragmented than traditional media contexts. In the present paper, we 
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define media multitasking contexts in terms of their fragmented nature, assuming that they 
require viewers to frequently switch between media content streams. To test the effect of media 
multitasking contexts on cognitive processing style we compare them to contexts where the same 
media content is processed sequentially, with switching between media kept at a minimum. 
 
2.3 Perceptual Processing 
 
Throughout this paper, we use the term level of perceptual processing to refer to the 
distinction between global and local perceptual processing style. The saying “Can’t see the forest 
for the trees” serves well as a metaphor, exemplifying the difference between global and local 
perceptual processing: seeing trees would indicate a local perceptual processing style while 
seeing a forest would indicate a broader, global perceptual processing style. Navon (1977) was 
the first to study the precedence of global over local perceptual processing – the question 
whether perception occurs in a sequence from a global (wholes) to a local (parts that make up the 
wholes) perceptual style. Since his pioneering work, many researchers have investigated the 
determinants of perceptual processing style (Kimchi, 1992; Love, Rouder, & Wisniewski, 1999). 
 
Förster and Dannenberg (2010) integrated existing theory and research findings on the 
topic by developing a systems account of GLObal and LOcal processing MOdel (GLOMOsys). 
According to GLOMOsys the level of perceptual processing carries over to subsequent tasks. This 
assumption is critical to understanding the experimental approach adopted in the present paper. 
Since perceptual processing style does not rely on content, it is associated with procedural rather 
than semantic memory, suggesting that it can be primed to carry over to subsequent tasks 
(Tulving & Schacter, 1990; Schooler, 2002). In support of this premise, numerous studies have 
shown that priming a global or local processing style can facilitate or hinder performance on 
seemingly unrelated tasks that benefit from that particular style of processing. For example, 
Macrae and Lewis (2002) found that priming a global processing style improved performance on 
a face recognition task, since face recognition is known to benefit from holistic processing 
(Tanaka & Farah, 1993). A carryover effect of perceptual processing style has also been 
observed beyond sensory modalities (e.g. Gasper & Clove, 2002). These findings offer support 
for the premise that perceptual processing style lingers and carries over to subsequent tasks.  
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2.4 Conceptual Processing (Construal Levels) 
 
Construal levels or the level of conceptual processing refers to the degree of abstractness 
(versus concreteness) of mental categorizations. The forest versus trees metaphor can also be 
applied to levels of conceptual processing. Describing what we see as a forest would represent a 
higher-level, more abstract mental categorization (construal), while describing it as a ‘situational 
grouping of trees’ would represent a lower-level, more concrete construal. In order to move from 
a low-level (concrete) to a high-level (abstract) construal of an object, for example, one needs to 
exclude certain characteristics of that object that are secondary to its broader purpose. Thus, a 
high-level construal of a “television” as an “entertainment device” would require excluding 
features such as its color and size, while a high-level representation of the act of “playing 
basketball” as “having fun” would require omitting the type of sport and the ball altogether.  
 
A prominent theory concerned with conceptual processing and the mental construction 
reality is the Action Identification Theory (AIT: Vallacher & Wegner, 1987), which is focused 
on the mental representations of human behaviors and factors that influence these 
representations. It posits that difficult tasks require the action at hand to be encoded at a lower 
level of abstraction, where attention is highly focused on task details. This notion that successful 
performance of challenging tasks is associated with a local, more concrete focus should hold for 
media multitasking contexts, where viewers’ attention constantly shifts between complex, 
continuous streams of information.  
 
GLOMOsys proposes that a direct link exists between perceptual processing and construal 
levels. This assumption is based on a prominent idea in cognitive psychology that higher-level 
cognition stems from perception (Finke, 1985; Barsalou, 1999). Indeed, although perceptual and 
conceptual processing are distinct mechanisms, abundant evidence exists for a relationship 
between perceptual processes and conceptual processes within a range of dependent measures, 
such as creativity, psychological distance, and contrast/similarity effects (Förster, Liberman, & 
Kuschel, 2008). Accordingly, global processing facilitates tasks, which benefit from broad or 
abstract construals, while local processing improves performance on tasks that benefit from 
narrow or more concrete construals (Förster, Liberman, & Kuschel, 2008). As such, we expect to 
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find similar effects of media multitasking on perceptual and conceptual tasks, as far as these 
effects pertain to information processing style. 
 
Furthermore, ample evidence exists for the carryover effect of conceptual processing. 
Priming abstract or concrete mindsets has been shown to carry over to subsequent tasks, 
affecting self-control (Fujita, Trope, Liberman, & Levin-Sagi, 2006), self-regulation (Freitas, 
Gollwitzer, & Trope, 2004) and decision-making (Malkoc, Zauberman, & Bettman, 2010). If 
performance on a subsequent task can be affected by the conceptual processing style used in a 
previous task, we expect that conceptual (similarly to perceptual) processing style during media 
multitasking will carry over to a subsequent task. 
 
Combining insights from the social and cognitive psychology frameworks presented 
above, we investigate how a media multitasking context affects the level of perceptual (Study I) 
and conceptual (Study II) processing, which carries over to a subsequent task and the mechanism 
that drives these effects. 
 
3 STUDY I: MEDIA MULTITASKING AND GLOBAL VERSUS LOCAL 
PERCEPTUAL PROCESSING 
 
Based on dual-task interference and task switching models, a media multitasking context 
is likely to be more perceptually demanding compared to a traditional, single or sequential media 
context. Therefore, due to interference between the different types of content a media viewer is 
exposed to, perceptual load should be generally higher in a multitasking context, compared to a 
traditional media context. Additional activation in the prefrontal cortex (linked to executive 
control) and other regions of the brain has been observed in neuroimaging studies during task 
switching and supports this prediction (Dove et al., 2000): 
 
H1: Participants will report higher perceptual load when they are exposed to two media 
simultaneously compared to a condition where they are exposed to two media sequentially.  
 
THE FRAGMENTED MIND – CAN’T SEE THE FOREST FOR THE TREES? 
 
75 
 
As stated above, successful performance of difficult tasks requires that one’s attention be 
focused on specific task elements rather than the general goal of the task at hand. This suggests 
that more local perceptual processing during a complex task (such as media multitasking) is most 
beneficial for performance. Thus, in order to successfully process a complex media environment, 
viewers’ need to narrow their attentional scope and focus on perceptual details, which can induce 
a more local perceptual processing style.  
 
Apart from increased complexity, frequent switching behavior is another major 
distinguishing factor between a sequential and a multitasking media context, since viewers’ 
attention is frequently shifted between different perceptual streams. In a recent study, Hamilton, 
Vohs, Sellier, and Meyvis (2011) demonstrated that mindset switching depletes self-regulatory 
resources and impairs decision-making in subsequent tasks. Self-regulatory resources refer to an 
exhaustible supply of willpower that allows us to inhibit undesired behaviors and overcome 
temptation (Rubinstein, Meyer, & Evans, 2001). Self-regulatory depletion has been linked to 
both perceptual (Bruyneel & Dewitte, 2012) and conceptual (Wan & Agrawal, 2011) processing 
style. More specifically, a state of self-regulatory depletion is characterized by local perceptual 
processing. Based on task complexity and the potential for self-regulatory depletion associated 
with frequent switching between content streams, we predict that perceptual processing will 
differ within a media multitasking context compared to a sequential media context. Specifically, 
we expect that task switching while media multitasking will deplete self-regulatory resources, 
and induce a more local perceptual processing style. Furthermore, according to GLOMOsys, this 
local perceptual processing style should carry over to subsequent tasks. 
 
H2: Participants exposed to two media simultaneously will exhibit a more local perceptual 
processing style during a subsequent task, compared to participants who are exposed to two 
media sequentially. 
 
Dual-task interference models suggest that multitasking falls into the category of difficult 
tasks because of the amount of cognitive resources required. In line with AIT, difficult tasks tend 
to prompt a more local perceptual processing style. Since perceptual load is an indicator of the 
amount of mental resources required by a task, and task difficulty is positively related to local 
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perceptual processing, we propose that perceived perceptual load will account for differences in 
perceptual processing style between a media multitasking and a sequential media context. 
 
H3: Perceptual load will mediate the effect of media multitasking on levels of perceptual 
processing during a subsequent task. 
 
The frequency of switching between two media streams is also an important factor to 
consider as a potential driver of the predicted differences in perceptual processing style. 
According to task switching models, each switch between two tasks is associated with processing 
costs. These costs are due to the need to reconfigure the task-set, defined as the set of rules 
inherent to the task and operations required by the task (Monsell, 2003). If 1) mindset switching 
depletes self-regulatory resources and 2) constant switching is indeed necessary for effectively 
navigating a media multitasking environment, then the amount of switching between media 
content streams should affect perceptual processing in a media multitasking context. Since 
switching frequency can only be measured in the media multitasking condition, our predictions 
about the relationship between switching frequency and perceptual processing cannot be tested 
across conditions but only within the multitasking condition.  
 
H4: The higher the switching frequency between two media, the more local the perceptual 
processing style during simultaneous media exposure. 
 
3.1 Method and Procedure 
 
We conducted a laboratory experiment using a between subjects design to compare how a 
traditional, sequential media context affects processing style compared to a media multitasking 
context. A total of seventy-seven (34 male) undergraduate students at a large European 
university took part in the experiment as fulfillment of a partial course credit requirement. They 
were randomly assigned to one of the two experimental conditions. The average age within the 
sample was 21.4 years. In the traditional media condition (n=35) media exposure was sequential, 
in a randomized order, while in the media multitasking condition (n=42) media exposure was 
simultaneous.  
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Due to the nature of a media multitasking context all sessions were conducted 
individually. Each participant was exposed to two types of media: a website (the official website 
of National Geographic for Belgium) and two short animated films (pre-selected from a DVD 
collection by Disney/Pixar). Exposure to each media type lasted approximately 8 minutes. In the 
sequential condition, the sessions lasted approximately 16 minutes while in the multitasking 
condition they lasted approximately 8 minutes. Despite the overall longer duration of the 
sequential condition sessions, the design of the study ensured that participants were exposed to 
identical types of media and content throughout all sessions.  
 
In both conditions, the website was viewed on a 15.6 inch laptop computer, while the 
short films were presented on a 40 inch flat screen TV. The two screens were placed at a 30 
degrees viewing angle from each other respective to the spot where participants were seated. In 
the sequential condition, the order in which the two media types were viewed was randomized 
across participants in order to control for potential order effects.  
 
Participants were instructed to give their full attention to the presented media (“Please try 
to pay as much attention as possible to each medium”). In the media multitasking condition, 
where the two media types were presented simultaneously, participants were instructed to 
allocate their attention equally between the two media types (“Please try to pay as much attention 
as possible to both media.”). The instructions to divide attention equally between the two media 
were given in order to prompt participants to switch between the short films and the website, 
rather than focusing only on their preferred medium. Video data on the frequency of switching 
between media revealed that most participants in the multitasking condition followed the 
experimenter’s instructions. Two participants who focused only on one medium were excluded 
from further analyses.  
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3.2 Measures 
 
3.2.1 Global versus local perceptual processing 
 
Immediately after the individual media sessions the level of perceptual processing was 
measured by a geometric figure comparison task originally developed by Kimchi and Palmer 
(1982). This task has been used standardly as a measure of global versus local perceptual 
processing style (e.g. Gasper & Clore, 2002). Participants were presented with triads of global 
geometric figures (triangles or squares) made up of smaller geometric figures (also triangles or 
squares). On each trial they had to decide which of two geometric figures at the bottom was more 
similar to the comparison figure presented at the top (For an example, see Figure 1 below). They 
completed a total of 16 consecutive trials, randomized across participants. The similarity was 
arbitrary, based either on the global geometric configuration (a triangle or a square) or the local 
elements within the global configuration (also triangles or squares). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. A sample comparison trial from the Kimchi and Palmer (1982) geometric figures-
comparison task. 
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Averaged scores ranged from 0 to 16; one point was given for each trial in which the 
global configuration was chosen as more similar (a zero was given otherwise). A high score, 
therefore, indicates predominately global perceptual processing, while a low score indicate 
predominantly local perceptual processing. If a media multitasking context indeed leads to more 
local perceptual processing, participants in the multitasking condition will be less likely than 
participants in the sequential condition to match the geometric figures based on their global 
configuration and more likely to match them based on the local elements that make up the global 
configuration. 
 
3.2.2 Task switching 
 
All sessions were recorded with an unobtrusive high-definition camera, recording the 
head and eye movements of participants in the media multitasking condition, in order to estimate 
the frequency with which participants switched between the two media. Two independent judges 
counted the number of switches in each video. In case of discrepancies in the final score, both 
judges evaluated the video simultaneously and an agreement was reached. The flat screen TV 
was positioned approximately 3.5 meters away at a 30 degree viewing angle, which ensured the 
precise recording and estimation of gaze switches. 
 
3.2.3 Perceptual load 
 
Perceptual load was measured by a 7-point Likert scale (α=.74) adopted from the NASA 
Task Load Index (Hart & Staveland, 1988). In line with the design of the study, we used only 
one dimension from the Task Load Index that taps into ‘mental demand’. 
 
3.2.4 Mood 
 
In previous studies positive mood has been linked to global perceptual processing and 
abstract construals, while negative mood has been associated with local processing and concrete 
construals (Gasper, 2004; Gasper & Clore, 2002). To control for mood effects, we measured 
mood using the PANAS mood scale (Watson, Clark, & Tellegen, 1988). 
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3.3 Results 
 
T-tests revealed no significant differences in mood between the two media conditions 
(t(74) = .23, p > .05), confirming that differences in mood would not explain any effects on 
perceptual processing. Furthermore, no media order effects were found for levels of perceptual 
processing in the simultaneous condition (t(74) = .58. p>.05). 
 
As predicted, an independent samples t-test revealed that self-reported perceptual load 
was significantly higher in the media multitasking condition (M = 2.60, SD = .70) compared to 
the sequential media condition (M = 2.17, SD = .62; t(74) = -2.82, p < .01), supporting H1. As 
hypothesized, participants in the media multitasking condition exhibited a more local perceptual 
processing style (M = 8.29, SD = 4.61) compared to those in the sequential condition (M = 10.5, 
SD = 4.93; t(74) = -1.99, p < .05). H2 is thus also supported. To test H4, a linear regression 
analysis was conducted on the data from the multitasking condition. In line with our predictions, 
switching frequency significantly predicted the level of perceptual processing (β = -.51, t(40) = -
3.747, p = .001), such that higher switching frequency is associated with a more local perceptual 
processing. Using the procedure described by Preacher and Hayes (2004), a bootstrap analysis 
revealed that perceived perceptual load does not mediate the effect of media context 
(multitasking versus sequential) on levels of perceptual processing (b = -.38, 95% CI = -1.717 to 
.619). H3 is not supported by our data.  
 
3.4 Discussion 
 
In support of our predictions, participants who were exposed to two media 
simultaneously exhibited a more local perceptual processing style during the figure-comparison 
task compared to participants who were exposed to the same two media sequentially. These 
results indicate that a media multitasking context prompts a local perceptual processing style 
where visual attention is focused on local perceptual elements rather than their global 
configuration. The observed effect on perceptual processing style cannot be attributed to 
differences in affect since participants’ mood did not differ between conditions.  
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As expected, perceptual load was significantly higher in the multitasking condition. 
However, it did not mediate the effect of media multitasking on levels of perceptual processing. 
We used perceptual load as an indicator of the level of interference (task difficulty), which 
determines the amount of cognitive resources necessary to perform a task. The lack of a 
significant mediating effect could be attributed partly to the subjective nature of the perceptual 
load scale used. In fact, the frequency of media switching may better reflect perceptual load than 
the subjective perceptual load measure we used (no correlation was observed between switching 
frequency and perceptual load). However, since by design we only have media switching scores 
in the media multitasking condition, this precludes any test of mediation. Still, in support of the 
idea that frequency of media switching represents the aspect of perceptual load that is most 
relevant to induce a local perceptual processing style, the frequency with which viewers switched 
between the two media in the multitasking condition predicted their level of perceptual 
processing during the figure-comparison task, explaining 26% of the variance in perceptual 
processing.  
 
A dual-tasking context has also been shown to impair elaborative encoding, by engaging 
working memory resources and thus forcing a more automatic processing style that does not 
require effortful attention (Naveh-Benjamin, Craik, Guez, & Kreuger, 2000; Foerde, Knowlton 
& Poldrack, 2006). This premise is also in line with the finding that mindset switching is linked 
to self-regulatory depletion, since working memory taps the same executive function resources 
as self-regulation and task switching (Miyake et al., 2000). While a media multitasking context 
forces viewers to process media content sequentially, our findings support the premise that it is 
the scattered, fragmented nature of a media multitasking environment that prompts more local 
perceptual processing. 
 
4 STUDY II: MEDIA MULTITASKING AND ABSTRACT VERSUS CONCRETE 
CONSTRUALS 
 
GLOMOsys assumes that there is a clear link between perceptual and conceptual 
processing style. The purpose of Study II is two-fold. First, we explore the effect of media 
multitasking contexts on construal levels, extending the findings of Study I to conceptual 
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processing, and second, we pay closer attention to the type of switching responsible for driving 
the observed effects on processing style. In particular we distinguish between two types of 
switching: attention switches that represent simple shifts in perceptual focus versus attention 
switches that represent more complex shifts between different media content streams. We term 
the former visual attention switching and the latter conceptual attention switching and use these 
terms for the remainder of the paper. 
 
As already stated, AIT posits that the difficulty of an action is a direct determinant of the 
level of abstraction at which the action is described. Thus, difficult tasks require more concrete 
construals of information. Furthermore, due to frequent task switching, less content deliberation 
occurs in a media multitasking environment, which should lead to information being encoded at 
lower levels of abstraction compared to a traditional, sequential media environment. 
Additionally, as already stated, mindset switching depletes self-regulatory resources, and self-
regulatory depletion is associated with more concrete conceptual processing style (Wan & 
Agrawal, 2011). In line with these theoretical assumptions, we propose that a media multitasking 
context should be processed at a lower level of abstraction compared to a traditional, sequential 
media context. Specifically, based on the link between switching, self-regulatory depletion and 
construal levels, a media multitasking context should lead to more concrete construals compared 
to a sequential media context. 
 
H5: Participants exposed to two media simultaneously will construe behaviors more concretely 
during a subsequent task, compared to participants who are exposed to two media sequentially. 
 
Switching frequency during media multitasking was negatively correlated with levels of 
perceptual processing during a subsequent task in Study I, which indicates that switching might 
play a significant role in driving the observed effects. However, switching frequency was 
measured simply by observing participants’ head and eye movements. In reality, this measure 
cannot distinguish between visual attention switches and conceptual attention switches as 
defined above, since visual switches represent simple gaze shifts, while conceptual switches 
represent shifts between different media content streams. For example, a participant could 
rapidly shift her gaze from the TV to the computer screen and back, without actually processing 
THE FRAGMENTED MIND – CAN’T SEE THE FOREST FOR THE TREES? 
 
83 
 
any information available on the computer screen for the brief duration of her gaze. The latter is 
an example of a visual attention switch, where no conceptual switching takes place.  
 
In the context of dual-task interference, attention has been defined in terms of context-specific 
performance costs. Studies suggest that attention, as a process controlling perceptual selection, 
operates independently from the central bottleneck responsible for performance deficits in 
multitasking (Pashler, 1991). This notion of visual attention as separate from mindful processing 
is in line with research that demonstrates that mindset switching leads to self-regulatory 
depletion. No such link has been shown between visual switching (or gaze shifting) and self-
regulatory depletion (Hamilton, Vohs, Sellier & Meyvis, 2011). We assume that switching 
between two different media streams increases the conceptual (mindset) switching, while 
switching between two identical media streams indicates perceptual switching only. Therefore 
we propose that conceptual rather than visual attention switching drive the effect of media 
multitasking on the level of information processing. 
 
H6: Participants exposed to two different media streams simultaneously will construe behaviors 
more concretely during a subsequent task, compared to participants who are exposed to two 
identical media streams simultaneously. 
 
4.1 Method and Procedure 
 
The sample consisted of seventy-three undergraduate students (21 male) from a large 
European university who participated in the experiment in exchange for partial course credit. The 
average age within the sample was 23.6 years (range between 18 and 50). A between-subjects 
design was used and participants were randomly assigned to one of three experimental 
conditions. The sequential (n=24) and media multitasking (n=27) conditions were identical to 
those used in Study I. In order to rule out attention switching as the potential driver of the 
observed effects, a third condition (n=22) was designed to require visual but not conceptual 
switching (visual switching condition). 
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In the conceptual switching condition (similar to the media multitasking condition in 
Study I) participants watched two short films (an animated film by Disney/Pixar and an excerpt 
from the extreme sports documentary “Life Cycles”) simultaneously on two identical 20” LCD 
displays. Thus, they were exposed to two different video streams at the same time, which 
requires switching between the different content of the two films, manipulating conceptual 
switching. In the visual switching condition, participants saw the films sequentially but each film 
was shown on both displays. Therefore, they were exposed to two identical video streams at the 
same time, which only requires gaze shifts, manipulating visual switching. In order to make sure 
participants engaged in visual as well as conceptual switching, they were instructed to pay 
attention to both displays in both switching conditions (identical to Study I). The researcher 
stressed the importance following these instructions had for the purpose of the experiment since 
visual switching between two identical streams of information might appear meaningless to 
participants in the visual switching condition. 
 
4.2 Measures 
 
Immediately after media exposure, construal levels were measured using the Behavior 
Identification Form (BIF; Vallacher & Wegner, 1989). BIF measures the degree to which people 
construe certain behaviors as concrete or abstract. It has been used in studies investigating 
mental representations as defined by Construal Level Theory. Each of twenty-five behaviors is 
represented by a descriptive statement, which is followed by two statements, describing the 
behavior as concrete (the how aspect) or abstract (the why aspect). For example, the statement 
“making a list” is followed by two alternative representations that describe the behavior: (a) 
“getting organized” is the abstract representation and (b) “writing things down” is the concrete 
representation. Each abstract representation choice is given one point and each concrete choice is 
given zero points. Therefore, the range of BIF scores falls between zero to twenty-five: the 
higher the BIF score, the more abstract the level at which behaviors are construed. In addition, as 
in Study I, mood was measured using the PANAS scale. 
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4.3 Results 
 
A one-way ANOVA confirmed that participants’ mood did not differ between the three 
conditions (F(2, 70) = 1.57, p = .21). A one-way ANOVA was also conducted to test H5 and H6. 
The test confirmed that construal levels differed between the three conditions (F(2, 70) = 4.42, p 
<. 05). In line with our expectations, post-hoc comparisons confirmed that participants in the 
conceptual switching condition (M = 9.89, SD = 5.34) construed behaviors more concretely than 
participants in both the sequential media condition (M = 14.08, SD = 5.70; t(47) = -1.95, p < .05), 
in support of H5. Furthermore, construals were more concrete in the conceptual switching 
condition, compared to the visual switching condition (M = 13.00, SD = 4.68; t(49) = -2.99, p < 
.01). Therefore, H6 is also supported by the data. No significant difference in construal level was 
observed between the sequential and visual switching conditions (t(44) = .71, p = .48).  
 
4.4 Discussion 
 
In Study II we focus on construal levels in order to demonstrate the effect of media 
multitasking on conceptual processing style carries over to subsequent tasks. We expected the 
effect of a media multitasking context observed for perceptual processing to extend to conceptual 
processing, leading to more concrete construals. As predicted, participants who were exposed to 
two short films simultaneously construed everyday behaviors more concretely in a subsequent 
task, compared to participants who watched two short films sequentially. These results are 
indicative of the strength of the impact of media multitasking behavior on high-level cognitive 
processing of information in media contexts and during subsequent tasks. We also incorporated 
an additional experimental condition in order to extend our understanding of the role of 
switching in driving the observed effects. As expected, participants who switched between two 
identical media streams (visual switching) construed behaviors more abstractly compared to 
participants who switched between two different media streams (conceptual switching). Since it 
is difficult to distinguish between the exact frequencies of visual versus conceptual switches by 
using an objective measure, these observed differences in construal levels provide further 
support for our hypothesis that conceptual switching at least partially drives the effect of media 
multitasking on processing style. 
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5 GENERAL DISCUSSION 
 
The present article investigates the effect of a media multitasking context on how media 
viewers process information. In Study I, participants in the multitasking condition processed 
information more locally compared to those in the sequential condition, relying more on the local 
elements rather than the global configuration in geometric figure comparisons. Furthermore, the 
number of visual switches between media was negatively correlated with the level of perceptual 
processing, indicating that it is the high fragmentation of the media context that induces a more 
local style of perceptual processing. 
 
Study II showed that a multitasking context induces a more concrete mindset, which also 
carries over to subsequent tasks, extending our findings to conceptual processing style. The 
observed differences in perceptual and conceptual processing style suggest that media 
multitasking contexts require a narrow attentional focus and more concrete construals of 
information. Any further implications this difference in the level of perceptual and conceptual 
processing might have can be applied to all facets of media consumption, which takes place in a 
multitasking context. 
 
6 THEORETICAL IMPLICATIONS AND FUTURE RESEARCH 
 
It is important to discuss our findings in view of recent work linking media multitasking 
behavior to various facets of attention and cognition. Ophir, Nass, and Wagner (2009) used 
executive control measures to test the cognitive processing approach of heavy compared to light 
media multitaskers. Their findings indicate that heavy media multitaskers have less executive 
resources at their disposal compared to light media multitaskers. Thus, heavy media multitaskers 
are more likely to be distracted by (or are less able to resist) the multiple streams of media they 
frequently consume (Lin, 2009). Cain and Mitroff (2011) replicated these effects, confirming the 
idea that attentional factors are their primary drivers, while Alzahabi and Becker (2013) failed to 
replicate them, finding the opposite result. These studies looked at media multitasking frequency, 
which is difficult to manipulate as an experimental variable. Therefore, aside from the 
inconclusive results, a causal direction of the observed effects could not be argued. It still 
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remains to be explored whether these differences are the result of stable individual differences 
between types of media users or simply a consequence of prolonged exposure to media 
multitasking contexts. 
 
Our findings lend support for an effect of prolonged exposure, although it is tentative 
since we document short-term effects only. Lui and Wong (2012) found that heavy media 
multitaskers (HMMs) are better at multisensory integration, attributing it to frequently 
integrating information from different modalities, thereby suggesting a prolonged exposure 
effect. In addition, Yap and Lim (2013) showed that HMMs adopt a splitting mode of visual 
attention while LMMs adopt a unitary mode of attention. These findings further contribute to the 
general premise that environmental experiences could influence attentional processes. An 
interesting future research direction might involve longitudinal studies that look at the potential 
long-term effect of prolonged media multitasking behavior on individual differences in cognitive 
processing style. 
 
It is important to note that prolonged exposure and self-selection based on individual 
difference are not mutually exclusive explanations. It is possible that they both partially 
contribute to the observed differences between heavy and light media multitaskers. Jeong and 
Fishbein (2007) investigated the phenomenon’s antecedents reporting that both the availability of 
media devices at home as well as individual audience factors, such as sensation-seeking 
tendencies, have contributed to the rise in media multitasking behavior over the past decade. 
Vallacher and Wegner (1989) found that abstract construals are correlated with decreased 
chronic impulsivity, while another, more recent study reported a positive correlation between the 
frequency of media multitasking behavior and impulsivity (Minear et al., 2013). It is certainly 
possible that long-term exposure to media multitasking contexts leads to chronic differences in 
impulsivity by priming concrete construals. On the other hand, pre-existing individual 
differences in sensation seeking tendencies could lead to more frequent media multitasking 
behavior, since people higher in sensation seeking enjoy higher environmental stimulation levels. 
Longitudinal studies would also benefit from controlling for changes in sensation seeking 
tendencies in order to better enable researchers to attribute changes in processing style to 
changes in media multitasking behavior. 
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The current studies would have benefited from a measure of individual differences in 
media multitasking behavior (e.g. Media Multitasking Index, Ophir, Nass, & Wagner, 2009). It 
would have been interesting to examine whether the short-term changes in processing style we 
observed affect heavy versus light media multitaskers differently. For example, heavy media 
multitaskers might be more susceptible to the contextual effects of media multitasking on 
processing style compared to light media multitaskers. Derryberry and Tucker (1994) 
demonstrated that arousal narrows the scope of perceptual attention, which indicates a more local 
perceptual processing style, a tendency to focus upon peripheral rather than central and local 
rather than global details. Positive mood has also been shown to elicit a more global perceptual 
focus (Gasper & Clore, 2002; Gasper, 2004).  
 
In the current experiments we found no differences in mood between multitasking and 
sequential media contexts. Despite the differences in perceptual load, it did not explain the 
observed effects on perceptual processing. However, Wang and Tchernev (2012) showed that 
viewers obtain emotional gratifications from engaging in media multitasking behavior, while 
seeking primarily cognitive gratifications. If media multitasking is indeed likely to lead to higher 
affect through emotional gratifications, the effect on perceptual processing could be eliminated 
in a realistic multitasking context because positive mood is associated with global perceptual 
processing. Future research could explore this possibility by studying the effects of media 
multitasking on processing style in non-laboratory settings. For example, the Experience 
Sampling Method (Csikszentmihalyi & Larson, 1987) is an interesting methodological tool that 
could be used to study media multitasking and information processing in naturalistic 
environments. 
 
The diverse nature of media multitasking behavior puts certain limitations to generalizing 
its effects. Aside from the seemingly limitless possibilities of combining media content, 
individual viewers have different underlying motivations for combining media. Zhang and Zhang 
(2012) classified different gratifications obtained from various forms of computer-based media 
multitasking. Furthermore, they identified three different types of media multitasking 
(multimedia, interaction, and work-related), reporting that user gratifications have more 
influence in determining media multitasking patterns compared to situational factors. Hwang, 
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Kim, and Jeong (2014) adopted an even more fine-grained approach, examining how different 
motivations to media multitask are linked to general, medium-specific and content-specific types 
of multitasking. Viewers’ media use motivations are interesting to explore as moderators of the 
contextual effects of media multitasking information processing style reported here. 
 
Another central distinction that has emerged in the literature is that between social and 
non-social media content. For example, Judd (2014) identified Facebook as a key contributor to 
students’ multitasking behaviors, acting as a significant distractor to learning, and Pea et al. 
(2012) found that media multitasking is associated with negative social well-being in children. 
Conversely, Shih (2013) found no relationship between media multitasking behavior and general 
well-being measures. The media formats used in the experiments reported here exclude any form 
of social media. It would be interesting to see whether the observed effects on processing styles 
can be replicated in media multitasking contexts involving social interaction. 
 
Lastly, we chose to compare a media multitasking to a sequential (not single) context in 
order to keep the media content equal across conditions. One might argue that, since media 
multitasking occurs sequentially, both conditions exemplify sequential exposure to media 
content. However, in line with task switching models, we expected frequent attention shifts in 
the media multitasking condition, while switching in the sequential condition occurs only once. 
Regardless of switching differences, participants in both experiments were exposed to the two 
media simultaneously only in the multitasking conditions, heeding to the definition of media 
multitasking as simultaneous exposure to multiple media channels. 
 
7 PRACTICAL IMPLICATIONS 
 
The observed effects could also have implications for the affective and cognitive 
processing of media content and persuasive messages and, consequently, for media planning 
strategies (Pilotta, Schultz, & Drenik, 2004; Voorveld, 2011). We show that the fragmented 
nature of media multitasking, and especially the frequent switching between distinct information 
streams can lead to a more local processing style and a more concrete mindset that carry over to 
subsequent tasks.  
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Construal level has been studied in the context of various facets of consumer behavior: 
evaluating product attributes, making purchasing choices, resisting temptation etc. (Trope, 
Liberman, & Wakslak, 2007). Furthermore, since self-regulatory resource depletion appears to 
be the driving mechanism of the observed effects on construal levels, media multitasking 
represents a consumption context where viewers rely on heuristic, automatic processing, which 
decreases critical evaluation of the persuasive message (Persuasion Knowledge Model, Friestad 
& Wright, 1994) but also decreases the depth of cognitive processing of advertising messages. 
These characteristics of a media multitasking context are important to consider when establishing 
the goals of an advertising campaign. For example, a media multitasking context would be 
detrimental to a strategy that aims to increase brand awareness or brand knowledge, because of 
its negative effect of cognitive processing. As media consumption habits continue to evolve, 
marketing and advertising practitioners could benefit from more experimental research on both 
the contextual and carryover effects of media multitasking behavior. 
 
8 CONCLUSION 
 
The global shift from scarcity to abundance of media content, coupled with the 
immediate availability that new technologies provide have led to a distinct shift in media 
consumption habits. In his recent book titled “The Shallows: What the Internet is Doing to Our 
Brains”, technology writer Nicholas Carr discusses the Internet’s potentially detrimental long-
term effect on human cognition. Carr’s main argument is that prolonged, habitual Internet use 
diminishes the human capacity for concentration and contemplation because of the 
unprecedented abundance of instantly accessible content it provides. Certainly, the scientific 
merit of Carr’s argument is unclear as he bases his reasoning on a mix of introspection, historical 
analogies, and existing empirical research. If approached scientifically, however, the idea could 
provide a relevant and gripping research direction. 
 
We found that after multitasking with media, viewers “can’t see the forest for the trees”, 
as focusing on details (both perceptually and conceptually) prevents them from processing 
information at a global, more abstract level. In line with Carr’s argument, studying the short-term 
carryover effects of media multitasking contexts on the way media viewers attend and process 
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information might be the first step to theorizing the phenomenon’s long-term implications for 
human cognition.   
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CHAPTER II 
THE IMPACT OF MEDIA MULTITASKING ON THE COGNITIVE AND 
AFFECTIVE PROCESSING OF TELEVISION COMMERCIALS: 
THE MODERATING ROLE OF TYPE OF ADVERTISING APPEAL3 
 
In two studies, we explored the effect of media multitasking on viewers’ cognitive and 
affective processing of television commercials. Furthermore, the role of advertising appeals 
(rational versus emotional) as moderators of the observed effects was investigated. In line with 
previous studies that focused on different types of advertising stimuli, we found that media 
multitasking negatively affects cognitive responses (brand recall and recognition) but has an 
overall positive effect on affective responses (attitude and perceived intrusiveness) of television 
commercials. In Study II, the type of appeal did not moderate the negative effect on brand recall, 
although emotional appeals were remembered better that rational appeals only in the 
multitasking conditions. The type of appeal did moderate the effect of media multitasking on 
perceived intrusiveness of the block, however. In particular, the positive effect was only 
observed for commercials with emotional appeals. These results suggest that, in media 
multitasking contexts, television commercials that rely primarily on emotional appeals have both 
a cognitive and an affective advantage compared to those that rely on rational appeals.  
 
Keywords: media multitasking, advertising appeals, advertising effectiveness 
                                                 
3
 Chapter II is currently under review as “Kazakova, S., Cauberghe, V., Hudders, L. (under review). The Impact of 
Media Multitasking on the Cognitive and Affective Processing of Television Commercials: the Moderating Role of 
Type of Advertising Appeal. Journal of Advertising.” 
This paper is presented at the “43rd Annual EMAC Conference” in Valencia, Spain (June 3-6th 2014).  
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1 INTRODUCTION 
 
In today’s constantly evolving media landscape there are countless of opportunities to 
consume media (Ahlers, 2006). To cope with this complexity, media viewers often combine 
different media forms, consuming them simultaneously – a behavioral phenomenon known as 
media multitasking (Pilotta & Schultz, 2005; Foehr, 2006). Some examples of media 
multitasking include listening to the radio while playing a video game, surfing the Internet while 
watching television or reading the morning newspaper while chatting with friends. Combining 
media can also occur within a single screen, be it on a computer at home or a smart mobile 
device (Yeykelis, Cummings, & Reeves, 2014). Media multitasking behavior changes the 
processing and evaluation of not only media content but also advertising stimuli (Schultz, Block 
& Pilotta, 2005). Since this new mode of media consumption differs substantially from a 
traditional (single) media environment, capturing and retaining consumers’ attention is becoming 
increasingly challenging for advertisers. Engaging in media multitasking has been shown to alter 
both the cognitive and affective processing of media content (Hwang & Jeong, 2012). As such, it 
inevitably affects viewers’ responses to the numerous persuasive messages embedded in the 
media they consume. Still, few studies have addressed the link between media multitasking and 
advertising effectiveness (Voorveld, 2011; Yoon, Choi, & Song, 2012). The effect of media 
multitasking on the processing of television commercials, in particular, has not been explored. In 
addition, the potential moderating role of ad-specific factors remains unclear. To address these 
gaps, in two studies, we investigate the general effect of media multitasking on the cognitive and 
affective processing of television commercials. Furthermore, we examine the moderating role of 
the type of advertising appeals (emotional versus rational) embedded in the television 
commercials. 
 
The fragmented nature of the current media landscape could prove particularly 
challenging for traditional advertising techniques that require a more immersive, attentive viewer 
to put across their message. Advertisers have started to adapt to viewers’ distracted way of 
processing media content by relying less on interruption-based and more on integrated marketing 
techniques (Brasel, 2012). Still, there is one traditional advertising format that continues to 
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account for a major proportion of total advertising spending: television commercials. Although 
digital marketing continues to grow exponentially, total spending on television advertising in 
2011 was still double the amount spent on online advertising. Television advertising is projected 
to continue capturing the largest share of advertising investment in the US (Emarketer, 2013). 
 
Television is one of the most common media types with which viewers choose to 
multitask (Foehr, 2006). The flow of audio-visual content on the small screen does not require 
any behavioral response from viewers. As such, it allows them to simultaneously engage in 
another, unrelated task. According to Ambruster (2008), consumers under the age of 30 watch 
television while using the Internet over 40% of the time. The Nielsen Company (2010) similarly 
reports that television and Internet usage overlap roughly during one third of total media use 
time. These numbers suggest that a large portion of television content is consumed 
simultaneously with different forms of online content (Schultz, Block & Pilotta, 2005; Foehr, 
2006). However, it is unclear what this new mode of using traditional television channels implies 
for the effectiveness of television advertising. Since television commercials interrupt the content 
viewers wish to see, they are usually perceived as intrusive and unlikeable. While media 
multitasking, however, television commercials become much easier to avoid. Viewers’ attention 
can be swiftly refocused onto the second medium (e.g. the Internet), which is also perceived as 
goal-relevant. Brasel and Gips (2011) report that viewers tend to pay relatively more attention to 
the computer screen (68,4%) when combining Internet and television use. This imbalance could 
be a result of many different factors, among which viewers’ tendency to shift their attention 
away from the intrusive nature of television commercials. 
 
A key characteristic of multitasking is that it implies frequent switches of viewers’ 
attention between different media content streams (Monsell, 2003). In other words, media 
multitasking limits the amount of information viewers can process from a single channel, leading 
to a rather fragmented exposure to media content. A naturalistic experiment conducted by Brasel 
and Gips (2011) confirms that combining television with Internet use, in particular, results in 
such highly fragmented media consumption. They report that viewers switch between the 
television and online activities approximately 5 times per minute and severely underestimate this 
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amount when asked. These findings suggest that viewers not only place themselves in a highly 
fragmented media environment, but they are also unaware of how fragmented it actually is. 
 
Switching between tasks is a process that draws on a limited pool of executive control 
resources (Wickens, 2002). Unless one task is very familiar and can be performed automatically, 
switching results in interference that limits viewers’ ability to process information (Monsell, 
2003). Due to task-interference, rapid switching between complex media content, whether it is 
passive or interactive in nature, has negative implications for the cognitive processing of that 
content. For example, Pool, Koolstra and van der Voort (2003) showed that watching television 
while doing homework decreases performance, while Zhang, Jeong, and Fishbein (2010) showed 
that the recognition of television content suffers when combined with reading. 
 
Pilotta and Schultz (2005) first suggested that media multitasking could undermine 
traditional media measurement techniques that assume media consumption as occurring 
sequentially. They argued that combining media could have implications for media planning and 
budget allocation in view of its potentially detrimental impact on cognitive processing. Since 
then, several experimental studies have reported a negative effect of media multitasking on 
cognitive responses, while there are opposing accounts regarding its impact on affective 
responses to advertising stimuli. For example, Bolls and Muehling (2007) found that combining 
radio listening with a visual processing task leads to overall lower affective responses to radio 
advertising. In contrast, Voorveld (2011) reported that combining radio and online advertising 
has an overall positive effect on brand attitudes. Hwang and Jeong (2012) studied the more 
general effect of media multitasking on comprehension and counterarguing a persuasive attempt, 
concluding that both decrease when multitasking with media.  
 
These contradicting findings imply that the impact of media multitasking might be 
specific to the media type or advertising formats viewers are exposed to. Furthermore, they could 
be a result of moderating factors that are specific to the persuasive message but have not been 
taken into account. Different types of advertising appeals represent an important ad-specific 
characteristic of persuasive messages. The distinction between rational and emotional appeals is 
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particularly relevant in media multitasking contexts because of their different processing 
prerequisites and, ultimately, the different assumptions they make regarding the most effective 
route to persuasion (Liebermann, & Flint-Goor, 1996). While rational appeals rely on the use of 
factual information and logical arguments, emotional appeals usually take a more peripheral 
route by influencing viewers’ senses and emotions (Albers-Miller & Stafford, 1999). Due to 
cognitive processing limits, the peripheral processing of advertising content is more likely in 
media multitasking contexts. Therefore, emotional rather than rational appeals could be more 
attuned to viewers’ processing style in such contexts. 
 
The shift from singletasking to multitasking embodies a new way of consuming media 
adapted to current media forms and technologies. In the following two studies, we examine the 
general cognitive and affective responses to a television commercial block processed during 
media multitasking compared to single medium exposure. Furthermore, we focus on the 
moderating role of emotional versus rational advertising appeals – a characteristic specific to the 
content of television commercials. In Study I we exlore the general cognitive and affective 
responses to television commercials while media multitasking compared to single media 
exposure. In Study II we attempt to replicate these effects and further study how emotional 
versus rational creative appeals within the television commercials moderate them. 
 
2 LITERATURE REVIEW 
 
2.1 Cognitive and Affective Processing in Media Multitasking Contexts 
 
Multitasking has been defined as the ability to integrate and perform multiple tasks 
and/or subtasks of a larger more complex task (Salvucci, Kushleyeva, & Lee, 2004). According 
to this definition, media multitasking can be viewed as an attempt to integrate and process 
multiple media forms or content streams. When engaging in media multitasking, different media 
forms or content streams represent different tasks. Since a precise performance score cannot be 
assigned to media tasks, multitasking performance is reflected in the level of information 
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processing. That is, performance differences during media multitasking can be inferred by 
observing the level of cognitive processing of both media and advertising content. 
 
Integrating or performing two tasks simultaneously has been consistently shown to 
decrease performance in both tasks, an effect referred to as dual-task interference (Pashler, 
1994). Multiple Resource Theories posit that performing two complex tasks at the same time can 
result in a limit in the amount of resources allocated to each task (Wickens, 2002). Research on 
capacity interference concurs with this possibility of exceeding the amount of available 
processing resources. This limit is referred to as a cognitive bottleneck of information 
processing. The neural correlates of this dual-tasking bottleneck have been studied using fMRI 
and are located in the pre-frontal cortex, which is responsible for the regulation and control of 
cognitive processes (Dux, Ivanoff, Asplund & Marois, 2006). 
 
Because of the fragmented nature of media multitasking, it can be expected that the 
processing of media content would be compromised (Srivastava, 2013). In fact, task-switching 
studies have shown that performing two complex tasks at the same time can occur only through 
rapid shifts between the tasks rather than simultaneous or integrated processing (Monsell, 2003). 
These shifts or switches require additional cognitive resources that, in turn, translate into lower 
levels of cognitive processing. Both viewing media content and online activities can be classified 
as complex tasks. Watching television, for example, requires the processing of a continuous 
stream of stimuli in two different perceptual modalities (auditory and visual). Therefore, 
combining television viewing with online activities must require constant shifts in viewers’ 
attention between the two activities. Brasel and Gips (2011) let participants freely use a laptop 
while concurrently watching television. Using unobtrusive high-definition cameras to record 
each session, they measured the exact number of switches that occurred over half an hour of 
media multitasking. The results revealed that viewers switched between the television and the 
computer 120 times on average with average gaze durations lasting only 2.3 seconds. 
Furthermore, the actual number of switches between the television and the computer was 
severely underestimated by the participants, which suggests that part of the switching occurs 
without conscious awareness.  
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The premise that the human capacity for processing information is limited has been 
successfully tested in media environments. The Limited Capacity Model for Mediated Motivated 
Message Processing (LC4MP; Lang, 2000; Lang, 2006) states that the cognitive processing of 
media stimuli follows three consecutive phases. The first phase is encoding, when the 
information related to the stimulus is taken from the environment and converted into a mental 
representation. The second phase is storage, when this mental representation is stored in short or 
long-term memory. The third phase is retrieval, a process during which the stored information 
can be accessed and reactivated. According to the model, media viewers have limited mental 
resources available to process and convert stimuli into mental representations. When engaged in 
media multitasking, these resources are likely to be exceeded since viewers would attempt to 
process too much information at the same time. Therefore, the processing of media content will 
not go through all three phases of information processing, resulting in information loss. 
 
2.1.1 Cognitive Responses 
 
The information loss that occurs during media multitasking has been consistently 
reported by studies focusing on general performance as well as the cognitive processing of media 
and advertising content (Koolstra, Pool, & van der Voort, 2003; Voorveld, 2011). For example, 
Zhang, Jeong and Fishbein (2010) showed that reading while watching television results in lower 
levels of recognition of television content. Similarly, Hwang and Jeong (2012) found that the 
comprehension of a persuasive message decreases if the message is processed in a media 
multitasking context. Voorveld (2011) investigated the effectiveness of cross-media campaigns 
that combine radio and online advertising. She concluded that media multitasking results in 
lower recall and recognition of auditory information, since exposure to a combination of the two 
media did not lead to more positive cognitive responses. 
 
As discussed above, cognitive psychology paradigms that study multitasking with simple 
tasks suggest that media multitasking should have negative implications for viewers’ cognitive 
responses to advertising. Furthermore, existing experimental research has demonstrated these 
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negative effects using various types of media combinations and advertising formats. In line with 
these findings, we expect that the negative effect of media multitasking should persist for the 
cognitive processing of television commercials when combining television viewing with Internet 
activities. 
 
H1a: Brand recognition will be lower after viewing television commercials during media 
multitasking compared to single medium exposure. 
 
H1b: Free brand recall will be lower after viewing television commercials during media 
multitasking compared to single medium exposure. 
 
2.1.2 Affective Responses 
 
Hwang and Jeong (2012) demonstrated experimentally that the ability to counterargue a 
persuasive message decreases significantly if that message is viewed during media multitasking 
compared to single medium exposure. Voorveld (2011) also showed more positive affective 
responses when radio and online advertising messages were used in combination compared to 
using a single medium. Based on these findings we expect that affective responses to a television 
commercial block will be more positive in a media multitasking compared to a single medium 
context. 
 
H2a: The attitude towards a television commercial block will be higher when viewed during 
media multitasking compared to single medium exposure. 
 
The elaborative processing of advertising content is not always a priority for the general 
media viewer. This is especially true for television advertising, which interrupts the flow of the 
media content being viewed. Viewers often perceive these interruptions as intrusive and 
unlikeable (Edwards, Li & Lee, 2002). This negative feeling of irritation can translate into a 
negative evaluation of a persuasive message. Ha (1996, p. 77) defined intrusiveness as "the 
degree to which advertisements in a media vehicle interrupt the flow of an editorial unit." That 
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is, in order to be perceived as intrusive, persuasive messages need to be perceived as interrupting 
the current goals of the media viewer.  
 
Yoon, Choi, and Song (2011) studied the effect of media multitasking on the perceived 
intrusiveness of product placements. They report that product placements, in general, are 
perceived as less intrusive if encountered during media multitasking compared to single medium 
exposure. When combining television viewing with an online activity, advertisements still 
interrupt the flow of the television content. However, viewers have the option to shift their 
attention to the online activity, which is also perceived as goal-relevant. Thus, the advertising 
block can be more easily avoided if encountered during media multitasking. As such, a 
commercial block might be perceived as less interrupting to the current goals of the media 
viewer. Furthermore, intrusiveness is defined as the interruption of “the flow” of an activity. 
Viewers engaged in media multitasking are less likely to experience flow due to constantly 
shifting their attention between media (Csikszentmihalyi & Csikzentmihaly, 1991). Based on this 
premise and previous findings, we expect that a television advertising block will be perceived as 
less intrusive during media multitasking. 
 
H2b: The perceived intrusiveness of a television commercial block will be lower when viewed 
during media multitasking compared to single medium exposure. 
 
2.2 Emotional versus Rational Appeals as Moderators 
 
2.2.1 Central versus Peripheral Processing 
 
One of the most prominent models on the formation of affective responses to persuasive 
stimuli from the perspective of limited cognitive capacity is the Elaboration Likelihood Model 
(ELM; Petty & Cacioppo, 1986). According to ELM, attitude formation is based on information 
(e.g. a persuasive message) that is processed through a central or through a peripheral route. 
Through the central route, evaluation of the persuasive message is based on thorough processing 
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(high elaboration), while through the peripheral route the message is processed less thoroughly, 
based primarily of peripheral cues (low elaboration). 
 
The central processing route assumes that the message is highly relevant (motivation), the 
individual has the cognitive resources (ability) and opportunity (e.g. time) to fully process the 
message. If motivation, ability and opportunity are all present, information processing follows 
the central route. However, if one of them is not present, information processing is more likely to 
follow the peripheral route. Due to limited processing resources, the ability to process a 
persuasive message is likely to be low during media multitasking. Attention could also be 
redirected to the second steam of media content, further compromising the opportunity to process 
the persuasive message Therefore, persuasion is more likely to follow the peripheral processing 
route. In contrast, during single medium exposure, the ability and opportunity to process a 
persuasive message are both likely to be high.  
 
In order for persuasion to follow the central route, the ability, opportunity and motivation 
to process a message should be high. Since both the ability and opportunity to process might be 
compromised during media multitasking, processing is expected to occur more peripherally 
rather than centrally. According to ELM, the motivation to process a persuasive message is based 
on how relevant the message is to the individual. As such, motivation to process a persuasive 
message is likely to vary significantly between viewers. During single medium exposure, ability 
and opportunity are likely to be high. Because two out of three conditions would already be 
present, even though motivation depends on individual factors, central processing is more likely 
to occur in a single medium context compared to media multitasking context. 
 
2.2.2 Advertising Appeals 
 
There are many factors specific to an advertisement’s content and tone that can influence 
media viewers’ cognitive and affective responses. The distinction between rational and 
emotional appeals is one such characteristic that has been explored extensively in both marketing 
and advertising research (Rosselli, Skelly, & Mackie, 1995; Dens & De Pelsmacker, 2010; 
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Albers-Miller & Stafford, 1999). The persuasive power of rational appeals is based on the 
assumption that consumers make rational and logical purchasing decisions. As such, they convey 
mostly factual information, persuading through logical arguments related to specific product 
attributes, such as price, quality, or performance (Kotler and Armstrong, 2013). Product 
demonstrations, solving specific problems, and customer testimonials are all examples of how 
rational appeals are used (Abernethy & Franke, 1996). In contrast, emotional appeals focus on 
the affective or experiential side of consumption. Their power of persuasion lies in motivating 
consumers to purchase a product by evoking positive or negative emotions, such as guilt, fear, 
joy, pride etc. (Kotler & Armstrong, 2013).  Some examples of emotional appeals used in 
advertising messages are background music, humor and warmth (De Pelsmacker et al., 2011).  
 
In reality, most television commercials contain a mix of both rational and emotional 
appeals. However, in Study II we make a clear distinction between the two types of appeals in 
order to investigate their effectiveness during media multitasking. A key difference between the 
two types of appeals is that emotional appeals contain less specific information about the product 
or service advertised compared to rational appeals. Rather, emotional appeals rely on so-called 
information cues, small bits of information that are easier to process due to the limited amount of 
factual information they contain (Srivastava, 2013). In contrast to the simple nature of 
information cues, the arguments and factual information presented in rational appeals demands 
more cognitive resources (Petty et al., 1986). These differences could translate into different 
cognitive and affective responses to television commercials viewed during media multitasking.  
 
As stated above, according to ELM, persuasion follows either a central or a peripheral 
route. We argue that during media multitasking, persuasion is more likely to follow the 
peripheral route, because of limited processing resources (ability) and the second medium might 
capture more attention (opportunity). Television commercials viewed while multitasking would 
therefore be processed and evaluated based mostly on peripheral cues. On the other hand, during 
single medium exposure, persuasion is more likely to follow a central route because ability and 
opportunity are likely to be high. Thus, television commercials would be more likely to be 
processed and evaluated centrally, relying on the presented information and arguments. The 
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peripheral route to persuasion used in emotional appeals seems to conceptually fit media 
multitasking, where processing resources are low. The central route to persuasion inherent to 
rational appeals, on the other hand, seems to better fit traditional, single medium exposure. Based 
on these differences, we expect the type of advertising appeal (emotional versus rational) to 
moderate the effect of media multitasking on both the cognitive and affective processing of 
television commercials. 
 
During media multitasking, however, processing resources will be limited. The peripheral 
cues embedded in emotional messages require fewer resources to be processed compared to the 
information contained in rational messages. Therefore, we expect that emotional messages will 
be processed more effectively than rational messages while media multitasking, because of the 
peripheral processing style adopted. However, we expect that brand recall will not differ based 
on the type of message during single medium exposure, since processing is likely to occur more 
centrally. 
 
H3: Brands in emotional commercials will be recalled more frequently than brands in rational 
commercials during media multitasking, but not during single medium exposure. 
 
Aside from attitudes, perceived intrusiveness serves as an indicator of the affective 
processing of advertisements. Television commercials would be perceived as intrusive to the 
extent to which they interrupt the processing of goal-relevant television content (Ha, 1996; Li et 
al., 2002). During single medium exposure, television commercials would interrupt the viewer’s 
goals regardless of whether they include rational or emotional appeals. Thus, emotional and 
rational commercials should be perceived as equally intrusive. On the other hand, in a 
multitasking context, attention can be switched to the second medium and, as predicted in H2b, 
ads in general should be perceived as less intrusive. Still, rational appeals require more cognitive 
resources to be processed. Television commercials containing rational appeals would, therefore, 
be more likely to interfere with processing as attention is focused on the second medium. In 
addition, commercials containing emotional appeals seem more likely to fit the processing style 
likely to be adopted in media multitasking context. Therefore, we expect that commercials 
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containing emotional appeals would be perceived as less intrusive when viewed during media 
multitasking compared to commercials with rational appeals. 
 
H4: Emotional commercials will be perceived as less intrusive than rational commercials during 
media multitasking, but not during single medium exposure. 
 
3 STUDY I 
 
The purpose of Study I is to establish a general effect of media multitasking on the 
cognitive and affective processing of television commercials. To accomplish this, using a 
television in combination with the Internet, we asked participants to engage in media 
multitasking or single medium exposure. Afterwards, we measured their brand recall, recognition 
and attitude towards a television commercial block.  
 
3.1 Method 
 
3.1.1 Design and Respondents 
 
We ran a laboratory experiment using a 3 between subjects design (single medium 
exposure, multitasking with congruent content, multitasking with incongruent content). Collins 
(2008) reports that the Internet is also often used to search for information about the content 
people see on television. This suggests that the media content multitaskers choose to combine 
can sometimes be thematically congruent. Therefore, it is relevant to explore whether 
multitasking with media content streams that are thematically congruent leads to different 
advertising outcomes compared to multitasking with incongruent content. Still, we do not stress 
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this distinction, because we expect the thematic congruence between two media should not affect 
cognitive or affective responses towards television commercials.4 
 
An excerpt of a television program, interrupted by a block of television commercials, was 
played in all three conditions. In the single medium condition, participants saw only the 
television program excerpt. In the congruent multitasking condition, participants also browsed a 
website that was thematically congruent to the television program. In the incongruent 
multitasking condition they browsed a website that was thematically incongruent to the 
television program. We chose a form of Internet browsing as a second media task, because the 
Internet has been identified as most commonly used in combination with watching television 
(Collins, 2008; Foehr, 2006). 
 
Participants (n = 79) were recruited via Facebook invitations using a snowball sampling 
method. As a small incentive, participants were entered into a draw with a chance to win a book 
store voucher or movie tickets. All participants were university students (72% female) and the 
mean age within the sample was 20.46 (SD = 1.62). They were randomly assigned to one of 
three conditions: single medium (n = 27), multitasking with congruent content (n = 27), or 
multitasking with incongruent content (n = 25). 
 
3.1.2 Procedure 
 
Due to the complexity of the media content presented and in order to avoid potential 
distractions, the experiment was run in individual sessions. The sessions took place in a 
dedicated media lab. Upon entering the lab, participants were seated at a desk approximately 
three meters away from a 50” flat screen television. The desk was facing the television at an 
                                                 
4
 If the content is thematically congruent, the interference between the two media sources could be reduced, 
requiring fewer cognitive resources in order to navigate the multitasking context. However, television commercials 
generally act as a temporary interruption to a program. Therefore, during media multitasking, television 
commercials should be perceived as a replacement of the secondary medium that is thematically incongruent. 
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angle of 30 degrees so participants had to slightly turn their heads to see the screen. A 15” laptop 
computer was placed on the table. In the single medium condition, the computer was closed and 
participants were told they would see an excerpt of a television program. They were asked to pay 
attention to the excerpt in a relaxed, casual way, as they would do in the comfort of their homes. 
In the multitasking conditions they were given exactly the same instructions with one 
modification. They were asked to simultaneously browse a specific website on the laptop 
computer that was open in front of them. In order to keep the division of attention stable between 
the two media, participants were instructed to try to pay equal attention to both the television 
program and the website. 
 
3.1.3 Stimuli 
 
The television program excerpt was taken from a travel program. The topic of the excerpt 
was the Italian region Abruzzen taken from a recent episode that aired on a public broadcast. The 
fragment was 10 minutes and 14 seconds in length and included a block of ten television 
commercials. The block started at the 2 minutes and 58 seconds mark and continued for 4 
minutes and 37 seconds. After the commercial block, the travel program continued playing for 
another 2 minutes and 38 seconds. The last part of the travel excerpt served as a filler task, 
before participants’ cognitive and affective responses to the commercial block were measured. 
 
The television commercials included in the block were selected to incorporate variations 
of three ad-specific factors: type (product vs. service), brand familiarity (familiar vs. unfamiliar), 
product/service involvement (high vs. low). After selecting twenty television commercials that 
were currently broadcast on Flemish and Dutch television, we conducted a pre-test (n = 13) to 
measure brand familiarity and involvement. Based on the pretest we selected ten commercials 
that represented both highly familiar (n=6) and highly unfamiliar brands (n=4), as well as both 
high involvement (n=5) and low involvement (n=5) products (n=6) or services (n=4). Based on 
these criteria, the presented block contained commercials that varied on several ad-specific 
factors, reducing the possibility that one or more of factors would act as confounds of the effect 
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of media multitasking on participants’ cognitive and affective responses. After the media session, 
participants filled in a short survey consisting of demographic, cognitive, and affective measures. 
 
Two websites were created to use in the media multitasking conditions. The first one was 
congruent to the television program and contained some additional information about the Italian 
region Abruzzen. The second one was on a topic that was equally involving but thematically 
incongruent with the travel program. In order to ensure this, involvement with the websites as 
well as their perceived thematic congruency with the travel program were measured in a pretest 
(n=15). 
 
3.1.4 Measures 
 
We measured both brand recognition and free brand recall, since recognition is a good 
indicator of the level of earlier stages of memory encoding, while free recall taps into a later 
stage of cognitive processing, namely memory retrieval (Lang, 2000). To measure free recall, 
participants were asked to write down as many brands as they can remember and the number of 
correctly recalled brands was summed up. To test brand recognition, participants were asked 
choose brands they remembered from a list of eight brands. Four out of the eight brands were 
correct answers and the correct responses were summed up to compute brand recognition. 
 
As a manipulation check, we measured the perceived congruence between the website 
and the television program (only in the two multitasking conditions) using a scale adopted from 
Kirmani and Shiv (1998). Involvement with the congruent and incongruent websites and mood 
were measured as control variables, since they can moderate affective responses to advertising 
(Petty, Cacioppo, & Schumann, 1983). The level of involvement with the websites was measured 
on a five item seven-item Likert scale (Zaichkowsky, 1985). Mood was measured by a short 
form of the Positive and Negative Affect Schedule (PANAS; Thompson, 2007). 
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3.2 Results 
 
3.2.1 Manipulation checks 
 
The website shown in the thematically congruent condition was indeed perceived to be 
more congruent to the television program (M = 5.14, SD = 1.42) compared to the website shown 
in the incongruent condition (M = 1.19, SD = .32; t(49) = 14.01, p < .001). As expected, there 
were no differences in reported involvement between the two websites (t(49) = -.51, p = .61; 
MCongruent = 4.09, SD = .70; MIncongruent = 4.19, SD = .79). Furthermore, no differences in mood 
were observed between the three conditions (F(2,76) = .99, p = .38). 
 
3.2.2 Advertising Effectiveness 
 
One-way ANOVAs were conducted to compare the affective and cognitive responses in 
the single and two multitasking conditions. Significant differences between the three conditions 
were observed for all dependent variables: brand recall (F(2,76) = 6.13, p = .003), brand 
recognition (F(2,76) = 8.63, p = .001), and attitude toward the block (F(2,76) = 3.05, p = .05). 
H1a and H2b predicted that cognitive responses to advertising would be lower after multitasking. 
LSD post hoc comparisons were conducted to further explore these effects. Brand recall was 
lower in both the congruent (M = 3.12, SD = 1.53) and incongruent (M = 2.78, SD = 1.48) 
multitasking conditions compared to the single medium condition (M = 4.23, SD = 1.58). 
Similarly, brand recognition was lower in both multitasking conditions (MCongruent = 1.863, SD = 
1.15; MIncongruent = 2.00, SD = 1.12) compared to the single condition (M = 2.74, SD = .76). H1a 
and H1b are fully supported by the data. As predicted in H2a, attitude towards the block was 
higher in the multitasking conditions MCongruent = 3.91, SD = .94; MIncongruent = 3.95, SD = .88) 
compared to the single one (M = 3.38, SD = .99). Therefore, H2a is also supported. As expected, 
the post hoc comparisons revealed no significant differences between the multitasking congruent 
and multitasking incongruent conditions on any of the three measures. 
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4 STUDY II 
 
In Study I we found that media multitasking with a television and the Internet has a 
negative effect on the cognitive processing but a positive effect on the affective processing of 
television advertisements. The negative effects persisted for both measures of free brand recall 
and recognition, which tap different stages of memory acquisition. The positive effects were 
observed for attitudes towards the commercial block. The purpose of Study II is twofold. First, it 
attempts to replicate our findings from Study I in order to verify the robustness of the observed 
effects using perceived intrusiveness to measure viewers’ affective response to a commercial 
block. Second, it investigates how advertising appeals (emotional versus rational) moderate the 
effect of media multitasking on the cognitive and affective processing of television commercials. 
 
4.1 Method 
 
4.1.1 Design and Respondents 
 
We ran an experiment with a 2 (multitasking vs. single medium) x 2 (emotional vs. 
rational appeals) between-subjects design. In the first two conditions (single/rational and 
single/emotional) respondents were exposed only to an excerpt of a television program. The 
program was interrupted by commercial block consisting of primarily rational advertising 
appeals (single/rational condition) or primarily emotional advertising appeals (single/emotional 
condition). In the other two conditions, participants saw the same excerpt of a television program 
while simultaneously browsing a news website of their choice. The television program was 
interrupted by a commercial block consisting of primarily rational (multitasking/rational 
condition) or emotional (multitasking/emotional conditions) advertising appeals. Recruitment 
occurred via social media sites and e-mail using a snowball sampling method. Information 
regarding the content and length of the experiment was communicated in advance. Participants 
(n=80) were randomly assigned to one of four conditions and were equally distributed across 
conditions (n=20 in each condition). 56% of the participants were male and the age range was 18 
to 56 years (MAGE = 30, SD = 10.42). 
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4.1.2 Procedure 
 
The procedure and setup of the experiment were similar to Study I. It was run in 
individual sessions. After being assigned to a condition, participants were seated at a desk 
approximately one meter in front of a 20” flat screen television on which an excerpt from the 
Belgian public television program was shown. Before the excerpt was played, participants were 
given instructions to pay attention to the program in a relaxed manner, as they would do in the 
comfort of their own home. They were not informed of the block of advertisements that were 
integrated into the television program. In the two single conditions participants saw only the 
television program. In the multitasking conditions a laptop that was placed open on the desk in 
front of the television at a 30 degrees angle. Participants were additionally instructed to choose 
one of four preselected newspapers, navigate to its website, and browse that particular website 
freely while the television program was played. After the media session, single or multitasking, 
participants filled in an electronic survey similar to the one used in Study I. There was no rest 
time between the media session and the survey, since the second part of the program served as a 
filler task.  
 
4.1.3 Stimuli 
 
Previous studies have shown that positively or negatively charged television content can 
influence both the cognitive and affective responses of advertisements that interrupt it (Gorn & 
Goldberg, 1987). In line with these findings, the television program excerpt was specifically 
selected to have an overall neutral tone. It included simple scenes and dialogues that did not 
evoke predominantly positive or negative emotions. The total length of the fragment and the 
incorporated advertisements was approximately 9 minutes. 
 
Participants in the two rational conditions (single and multitasking) saw four 
advertisements including the brands Vanish (detergent), Honda (car), Pantene (shampoo), and 
Kinemagic (a bathroom shower). Participants in the two emotional conditions (single and 
multitasking) also saw four advertisements, including the brands Dreft (detergent), Citroen (car), 
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Head and Shoulders (shampoo), and Krefel (a kitchen). The rational advertisements contained a 
lot of factual information regarding price and chatacteristics. They presented clearly the practical 
advantages of the products. The emotional advertisements contained less factual information but 
were more emotionally charged through the use of humor, music, warmth etc. The brands were 
chosen to be familiar to participants. To make sure there were no confounding order effects, we 
made eight differently ordered versions of the commercial blocks for both the rational and 
emotional conditions. As such, each ad could be seen (randomized) as first, second, third, or 
forth within the block. Furthermore, we tried to use corresponding product categories in the 
emotional and rational conditions.  
 
4.1.4 Pretest 
 
The eight advertisements used in the experiment were selected after conducting a pretest 
on a pre-selection of nineteen advertisements. All pre-selected advertisements were recently 
shown on public television broadcasts. Eight sets each containing one rational and one emotional 
commercial were identified. The two commercials in each set belonged to the same product 
category. There was a ninth set for the car product category that contained three commercials 
(two emotional and one rational). Respondents in the pretest saw half of the ads (only one from 
each set, with the exception of the car product category set for which some respondents saw two 
commercials) in a randomized order. The pretest was conducted in the form of an online survey. 
The mean age of the sample (n = 28) was 23 years and it consisted of 82% women. Respondents 
rated each advertisement on a three-item 7-point scale adopted from Goldberg and Gom (1987) 
that measures the degree to which an advertisement contains rational compared to emotional 
appeals (α = .69). Next, participants’ familiarity with the brand was measured also on a three-
item 7-point scale adopted from Algesheimer, Dholakia, and Herrmann (2005; α = .81). Last, 
involvement with the ad was measured using a three-item 7-point scale developed by 
Chandrasekaran (2004). Based on several t-tests we chose three sets with two ads that were 
significantly different on the emotional-rational scale but equally familiar and involving. A forth 
set was also chosen that fulfilled all the conditions apart from a marginal difference in brand 
familiarity. In addition to the results from the pretest, we ran a manipulation check on the 
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emoitional versus rational tone of the commercials and controlled for familiarity and 
involvement effects during the main experiment.  
 
4.1.5 Measures 
 
Brand recall was measured identically to Study I, by asking respondents to name as many 
brands as they can remember from the commercial block. Unlike in Study I, where the overall 
attitude towards the commercial block was measured, we asked participants to report the 
perceived intrusiveness of the commercial block. To measure perceived intrusiveness we used a 
five-item, seven-point Likert scale developed by Edwards, Li and Lee (2002), (α = .84). We used 
different constructs in Study I (attitude) and in Study II (intrusiveness) in order to test the 
robustness of the observed effects using different measures both tapping the affective processing 
of advertising stimuli. 
 
4.2 Results 
 
4.2.1 Manipulation check and controls 
 
As a manipulation check we tested the perceived emotional versus rational tone of the 
television commercial blocks. As expected, the commercial block shown in the emotional 
conditions was perceived as more emotional (M = 3.68, SD = 1.09) compared to the commercial 
block shown in the rational conditions (M = 2.36, SD = .96; t(78) = 6.78, p < .001). Furthermore, 
we controlled for the effect of brand familiarirt and product involvement. There was no 
difference between the emotional and rational conditions in reported brand familiarity (MEmotional 
= 2.18, SD = 1.07, MRational = 1.85, SD = 1.14; t(78) = 1.56, p > .05) or product involvement 
(MEmotional = 2.88, SD = 1.41, MRational = 2.61, SD = 1.37; t(78) = 1.02, p > .05). We can conclude 
that the manipulation was successful in exposing participants to either primarily emotional or 
primarily rational advertising appeals, while brand familiarity and product involvement were 
kept constant. 
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4.2.2 Advertising effectiveness 
 
To test for main effects of media multitasking on brand recall and perceived intrusiveness 
we ran independent samples t-tests. The mean brand recall was significantly higher in the single 
conditions (M = 1.95, SD = 1.11) compared to the multitasking conditions (M = 1.39, SD = 1.00; 
t(78) = 2.37, p < .05). H1a is supported by the data. As expected, the perceived intrusiveness of 
the commercial block was lower in the multitasking conditions (M = 4.02, SD = 1.26) compared 
to the single conditions (M = 4.60, SD = 1.02; t(78) = 2.27, p < .05). H2b is, therefore, also 
supported. 
 
Two-way ANOVAs were conducted to explore the potential moderating role of 
emotional versus rational appeals in media multitasking contexts as hypothesized in H3 and H4. 
First, we tested how the effect of multitasking versus single media exposure on brand recall is 
moderated by the type of advertising appeal (See Figure 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. A 2x2 interaction between condition (single versus multitasking) and type of 
advertising appeal (rational versus emotional) on brand recall. 
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Contrary to our expectation, the interaction between condition and type of appeal was not 
significant (F (1, 74) = .45, p = .50). Interestingly, the main effect of type of appeal (F (1, 74) = 
9.28, p = .003) was significant. Post hoc comparisons revealed that emotional appeals were 
remembered better than rational appeals in in the multitasking conditions (MEmotional = 1.86, SD = 
.97, MRational = 1.00, SD = .92; t(36) = -2.86, p = .008) but no significant difference between the 
two types of appeal were found in the single conditions (MEmotional = 2.23, SD = 1.21, MRational = 
1.68, SD = .96; t(38) = -1.59, p = .12). Although the post hoc results are in line with H3, the main 
interaction effect was not significant. Therefore, we have to conclude that H3 is not supported by 
the data. A significant interaction was, however, observed with perceived intrusiveness as 
dependent variable (F (1, 74) = 4.18, p < .05; See Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. A 2x2 interaction between condition (single versus multitasking) and type of 
advertising appeal (rational versus emotional) on perceived intrusiveness of the commercial 
block. 
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As predicted, viewers in the multitasking conditions found rational commercials (M = 
4.42, SD = 1.03) significantly more intrusive than emotional commercials  (M = 3.61, SD = 1.35; 
t(38) = 2.13, p < .05). However, no difference in perceived intrusiveness was found between 
emotional (M = 4.71, SD = .98) and rational commercials (M = 4.49, SD = 1.11) in the single 
medium conditions (t(38) = -.67, p > .05). H4 is, therefore, fully supported by the data. 
 
5 GENERAL DISCUSSION 
 
Traditional advertising still represents the largest portion of the advertising market, while 
online advertising accounts for roughly one fifth of total advertising expenditure in the US 
(Techcrunch, 2013). Media multitaskers are frequently exposed to both types of advertising 
formats but little is known about the cognitive and affective reactions they evoke when viewers’ 
attention is already divided between two or more media sources. The purpose of both studies was 
to examine the general effect of a media multitasking on the effectiveness of television 
commercials, measured by viewers’ cognitive and affective responses. In Study I we measured 
affective responses by means of self-reported attitude, while in Study II we used a measure of 
perceived intrusiveness. 
 
In Study I, browsing a website while watching a television program resulted in lower 
brand recall and recognition of commercials that interrupted the television program compared to 
exposure to the program alone. Similarly, in Study II, exposing participants to a television 
program and online news simultaneously resulted in lower brand recall of television commercials 
compared to viewing only the progam. These results suggest that engaging in media multitasking 
results in lower memory of brands advertised in television commercials. Therefore, engaging in 
media multitasking has an overall negative impact on cognitive responses to advertising. The 
results are in line with the assumptions that our capacity to process information is limited and 
that engaging in multitasking pushes these limits (Pashler, 1994; Lang, 2000). Furthermore, they 
confirm findings from previous studies that have explored the link between media multitasking 
and advertising effectiveness (e.g. Yoon, Choi, & Song, 2012). In addition, Study I showed that 
the observed effects persist when the thematic congruence between the two media is high. It 
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seems that media multitasking in any form, even with thematically similar content, can be 
extremely taxing for viewers’ cognitive resources. 
 
When investigating the impact of media multitasking on affective responses to 
advertising, the results were quite different. Participants reported higher attitude towards the 
commercial block when it was viewed while media multitasking with television and the Internet 
compared to watching television alone in Study I. In line with these effects, a commercial bloack 
was perceived as less intrusive during media multitasking compared to single medium exposure 
in Study II. These findings support the premise that counterarguing a persuasive message is 
harder if it is processed during media multitasking compared to single medium exposure (Jeong 
& Hwang, 2012). They point to a primarily positive effect of media multitasking on the affective 
responses to television advertising. These results are also in line with most previous experimental 
studies on the subject (Voorveld, 2011; Yoon et al., 2012).  
  
 Study II also focused on how emotional versus rational appeals used in television 
commercials moderate the effect of media multitasking. Although the moderating effect of type 
of appeal on brand recall was not significant, brand advertising with emotional appeals were 
remembered more frequently after media multitasking compared to single medium exposure. 
Furthermore, the type of advertising appeal did moderate the effect of media multitasking on 
perceived intrusiveness of the commercial block. The commercial block using primarily 
emotional appeals, as predicted, was perceived as less intrusive only in the media multitasking 
condition. That is, the positive effect of media multitasking on perceived intrusiveness was only 
observed for commercials with emotional appeals. 
 
In today’s cluttered media environment, more research into media multitasking and how 
it affects advertising outcomes could provide timely insights for advertisers and the challenges 
they currently face (Pilotta et al., 2004). In sum, the two experiments show that media 
multitasking can have both positive and negative implications for the processing of television 
commercials. Because of its negative effect on memory, media multitasking could be detrimental 
for campaigns that aim to introduce new brands or increase brand familiarity. On the other hand, 
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since it positively affects attitudes and perceived intrusiveness, media multitasking might prove 
beneficial for campaigns that are more tailored towards building brand loyalty. In addition to the 
general effects reported, emotional appeals seem to benefit from media multitasking behavior, at 
least compared to rational appeals. A practical recommendation for advertisers would be to give 
priority to emotional messages when creating television advertisements likely to be encountered 
in media multitasking contexts.  
 
A limitation of both studies is that we measured the attitude towards and perceived 
intrusiveness of a multitude of advertising stimuli presented over a period of time (an entire 
commercial block). Therefore, differences in the attitude towards or the perceived intrusiveness 
of specific commercials cannot be inferred. Future studies should take a more detailed approach 
by comparing affective responses towards specific advertisements, which would allow them to 
explore the role of other potential moderators, such as brand familiarity and product 
involvement. 
 
An important distinction between the peripheral and central processing route proposed by 
ELM is that attitude formation is stronger and more durable (long-term) if it occurs under high 
elaboration conditions. Therefore, affective responses to advertising stimuli formed during media 
multitasking, assuming that they are formed through the peripheral processing route, could have 
only a short term impact on attitude formation. Future research should explore this possibility by 
looking more closely at the strength and duration of the observed effects on affective responses. 
 
Future studies exploring the link between media multitasking and advertising 
effectiveness should also focus more specifically on online advertising, which has been 
overlooked so far (Voorveld, 2011). Unlike television commercials, online banners often contain 
very small bits of information and are mostly visual in nature. Television commercials still have 
the advantage of an auditory message, which is more easily processed since some different 
modality (visual and auditory) overlap in processing is possible. On the other hand, banners are 
more integrated into the medium, which makes them less intrusive by nature. Furthermore, they 
often present a certain level of interactivity. Interactivity is one of the most prominent indicators 
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of the evolution in media content. It has turned media viewers from passive observers into active 
managers of the way they consume media content. It would be interesting to explore the effect of 
media multitasking on online advertising with the level of interactivity as a potential moderating 
factor. 
 
Traditional advertising models and measurement techniques might no longer apply in the 
currently evolving media landscape (Pilotta & Schulz, 2005). For example, high levels of media 
consumption as measured by traditional marketing methods might suggest an overall increase in 
exposure to persuasive messages in a variety of advertising formats. However, media 
multitasking behavior implies that high rates of media exposure are most likely the result of 
combining media forms and consuming more media content within the same timeframe (Roberts 
& Foehr, 2008, p. 19). Thus, the total amount of media consumed is no longer a valid indicator 
of the rate of exposure to and subsequent effectiveness of persuasive messages. This is 
particularly relevant for television advertising, since its effectiveness is measured under the 
assumption that a viewer’s attention is always fully engaged by the television. The present paper 
reports only a few general effects that are specific to television commercials and the type of 
media multitasking behavior manipulated in the studies. Still, the significant results obtained 
confirm that the new mode of media consumption alters the way advertising messages are 
processed and evaluated. More in-depth experimental research is needed to thoroughly catalogue 
these differences while keeping track of the ongoing evolution in media consumption habits.  
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CHAPTER III 
THE FREEDOM TO LOSE CONTROL: 
SELF-REGULATION DIFFERENCES IN HEAVY VERSUS LIGHT 
MEDIA MULTITASKERS5 
 
Heavy media multitaskers (HMMs) perform worse on tasks that require self-regulation 
compared to light media multitaskers (LMMs). The present paper investigates whether these 
differences (1) persist for a classic response inhibition task and (2) whether they stem from 
individual differences in the ability or motivation to self-regulate by manipulating participants’ 
autonomy of attention allocation. In Study I media multitasking behavior negatively predicted 
Stroop task performance, confirming the link between media multitasking frequency and 
behavioral response inhibition. In Study II, HMMs were more inhibited than LMMs after 
multitasking freely (high autonomy) but not after their attention was guided externally by the 
experimenter (low autonomy). These findings suggest that motivation rather than ability to self-
regulate drives the observed performance differences. 
 
Keywords: media multitasking, self-regulation, attention  
                                                 
5
 Chapter III is currently under review as “Kazakova, S., Cauberghe, V., Hudders, L., De Pelsmacker, P. (under 
review). The Freedom to Lose Control: Self-Regulation Differences in Heavy Versus Light Media Multitaskers. 
Journal of Computer-Mediated Communication.” 
 135 
 
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
136 
 
1 INTRODUCTION 
 
Over the last few decades, media have changed almost beyond recognition to incorporate 
recent advances in the speed and accessibility of new technology. As media formats evolve, they 
prompt an evolution in media consumption habits. At the heart of this change is a behavioral 
phenomenon referred to as media multitasking. Taking a variety of shapes and forms, media 
multitasking is broadly defined as the habit of consuming two or more media simultaneously, 
using a single or multiple media device(s) (Yeykelis, Cummings, & Reeves, 2014). 
 
Media multitasking has received widespread attention from different research fields over 
the last decade. Socio-demographic studies have stressed its rapid increase and prevalence, 
especially among young people (Rideout, Foehr, & Roberts, 2010). Experimental research has 
explored a variety of topics: from its detrimental effects for learning and memory (Pool, 
Kloostra, & van der Voort, 2003; Hembrooke & Gay, 2003), to its underlying motivations and 
obtained gratifications (Wang & Tchernev, 2012) and its implications for the effectiveness of 
persuasive communication (Voorveld, 2011; Yoon, Choi, & Song, 2011; Jeong & Hwang, 2012).  
 
Recent studies have shown that people differ in how often they engage in media 
multitasking, distinguishing heavy (HMMs) from light (LMMs) media multitaskers. These 
differences in media multitasking behavior appear to be related to differences in several aspects 
of cognitive control. For instance, Ophir, Nass, and Wagner (2009) compared HMMs’ and 
LMMs’ performance on a number of cognitive control tasks. They concluded that HMMs 
experience higher interference from irrelevant stimuli and are less efficient at task switching 
compared to LMMs. Although it seems counterintuitive that people who often engage in media 
multitasking are more distracted by their environment and less efficient at navigating it, these 
studies suggest that HMMs may have a deficit in the way they control and allocate their 
attention.  
 
Fonagy and Target (2002) view the act of focusing and controlling attention as part of 
one’s self-regulation. Self-regulation is broadly defined as an attempt to override cognitions, 
emotions, or behavior (Metcalfe & Mischel, 1999). Essentially, HMMs appear to exert less self-
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
137 
 
regulatory control over their attention compared to LMMs, being more susceptible to distraction 
by the different media streams they consume. 
 
According to Ophir and colleagues (2009), the observed differences in attentional control 
suggest that HMMs have a more breadth-based approach to processing information, while 
LMMs focus their attention more narrowly. In line with this idea, Yap and Lim (2013) reported 
that HMMs exhibit a higher flexibility in attention allocation compared to LMMs, while Lui and 
Wong (2012) showed that HMMs are better able to integrate and capture information from 
seemingly irrelevant sources. This broader, more flexible way of allocating attention suggests 
that HMMs exert less strict control over what they see as their primary task and what they see as 
distractions (Lin, 2009). 
 
Despite HMMs’ flexibility in attention allocation, their lower performance on cognitive 
control tasks suggests a deficit in how they self-regulate. Dual processing theories view task 
performance as dependent on two factors: an individual’s ability to perform and the motivation 
to apply or use one’s ability (Gawronski & Creighton, 2013). Thus, performance differences 
might stem either from a lack of ability or, alternatively, from a lower motivation to optimally 
control and allocate attention (Lin, 2009). The present paper explores whether HMMs’ flexibility 
and their performance deficit in cognitive control tasks (e.g. less efficient task switching) are due 
to a lower ability or a lower motivation to optimally control their attention. 
 
If a motivational aspect is indeed at play, then HMMs should experience fewer cognitive 
deficits compared to LMMs when their attention is forced or guided externally across different 
tasks. When attention allocation is forced, autonomy will be low, reducing the influence of an 
individual’s motivation to optimally control attention. Therefore, comparing HMMs’ and 
LMMs’ performance on a self-regulation task under conditions of high versus low autonomy 
over attention allocation will allow us to infer whether their ability to self-regulate drives the 
observed performance differences or not. If HMMs’ performance on a self-regulatory task equals 
that of LMMs under low autonomy, we can conclude that HMMs have the ability to optimally 
control their attention. On the other hand, if their performance remains low even when they are 
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forced to switch their attention, this might indicate that they have less self-regulatory resources 
compared to LMMs, and thus a lower ability to control their attention optimally. 
 
In sum, we investigate if the autonomy that HMMs have over the allocation of their attention 
moderates the relationship between media multitasking behavior and the depletion of self-
regulatory resources (lower task performance). Since multitasking has been shown to deplete 
self-regulatory resources (Zyphur, Warren, Landis, & Thoresen, 2007), we use a multitasking 
context to induce and compare self-regulatory depletion in HMMs and LMMs. In Study I we 
establish the link between media multitasking behavior and performance on a task that requires 
self-regulation. In Study II we 1) demonstrate the depleting effect of multitasking contexts and 2) 
experimentally manipulate the autonomy of attention allocation between two tasks to compare 
HMMs’ and LMMs’ rates of self-regulatory depletion. In both studies a classic response 
inhibition task (the Stroop task) is used to measure self-regulatory depletion. 
 
2 LITERATURE REVIEW 
 
First, we review current research on the differences in self-regulatory resources between 
HMMs and LMMs. Next, we discuss the depleting effect of multitasking contexts, and how 
studying self-regulatory depletion could help us identify the role of ability versus motivation in 
driving HMMs’ and LMMs’ different performance on self-regulation tasks.  
 
2.1 Media Multitasking Behavior and Self-Regulation 
 
As the capacity to pursue or inhibit thoughts and actions, self-regulation has been studied 
extensively by most facets of psychological science (Zimmerman, 2000). One’s ability to self-
regulate is important for general functioning and has been found beneficial both on an individual 
and social level (Tangney, Baumeister, & Boone, 2004). For instance, a university student needs 
self-regulation in order to fight the tendency to procrastinate while studying for upcoming 
exams. Similarly, a person who is following a diet needs self-regulation in order to resist the 
temptation of unhealthy foods. The human capacity to self-regulate has been shown to far 
outweigh that of animals, most probably as a result of evolutionary processes (Baumeister, 
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2005). Still, failures at self-regulation are abundant and often at the core of both individual and 
social issues in modern life, such as crime, drug addiction, academic underachievement, and 
gambling (Baumeister, Heatherton, & Tice, 1994; Baumeister & Heatherton, 1996). Differences 
in dispositional self-regulation capacity can be considered an important aspect of personality 
because of their implications for behavior (Baumeister, Gailliot, DeWall, & Oaten, 2006). 
 
Self-regulation is a complex theoretical construct encompassing several processes that 
draw from the same resource pool. In fact, self-regulation has been theorized as conceptually 
similar to the human executive control function – a set of abilities allowing for the control and 
modification of cognition and behavior (Baddeley, 1996). The two have sometimes been used 
interchangeably in the literature (Baumeister, 2002; Hofmann, Schmeichel, & Baddeley, 2012). 
Consequently, numerous ways exist to determine self-regulatory capacity. Some measures focus 
on the ability to exert control over attentional or cognitive processes, while others focus on the 
ability to inhibit behavioral responses (Norman & Shallice, 1986). Both types of measures tap 
self-regulatory resources since attentional control and response inhibition are both processes that 
require self-regulation. Previous studies have focused primarily on attentional control tasks (e.g. 
Cain & Mitroff, 2011). In the present studies we measure self-regulatory resources using a 
response inhibition task. We expect similar effects as on attentional control tasks since the two 
processes tap a common resource. 
 
Media multitasking behavior is defined by the frequency with which people choose to 
consume more than one medium at the same time. Ophir and colleagues (2009) first examined 
differences between heavy and light media multitaskers on a number of cognitive control tasks 
that require self-regulation, reporting that HMMs differ from LMMs in the way they attend to 
environmental stimuli and in their ability to control their responses towards these stimuli. They 
concluded that HMMs are more susceptible to interference from irrelevant stimuli and stimulus 
representations in memory and, therefore, less efficient at task switching and attention allocation. 
Another aspect related to self-regulation that has been defined and researched in the context of 
executive functioning is working memory capacity.  Minear et al. (2013) recently found a 
negative correlation between media multitasking behavior and working memory capacity. 
 
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
140 
 
These findings suggest that people who media multitask frequently have lower self-
regulatory resources, making them more easily distracted by irrelevant stimuli in their 
environment (Lin, 2009). Previous studies have primarily used measures of attentional control 
(e.g. distractor filtering) or working memory capacity to test this relationship (e.g. Cain & 
Mitroff, 2011). As stated above, response inhibition – the ability to control behavioral responses 
– is another important aspect of self-regulation (Muraven & Baumeister, 2000). If cognitive 
control differences between HMMs and LMMs can be attributed to general differences in self-
regulation, a similar negative relationship between media multitasking behavior and performance 
should occur on a classic response inhibition task. In particular, we expect that media 
multitasking behavior will be negatively correlated with performance on a response inhibition 
task (Stroop) (H1). 
 
2.2 Media Multitasking Contexts and Self-Regulation 
 
Theoretically, self-regulation has been viewed as a resource that gets used up or depleted 
in different contexts and then replenished over time (Baumeister, 2002). An increasing body of 
research shows that after continuous acts of self-regulation (e.g. inhibiting emotional responses), 
one’s ability to self-regulate diminishes in the short term, leading to failures. For instance, after 
controlling their attention or regulating their emotions in one task, people perform worse on a 
subsequent, unrelated task that requires self-regulation (Schmeichel, 2007; for a review see 
Muraven & Baumeister, 2000). Evidence for the depletion hypothesis has been gathered in a 
variety of contexts indicating that after self-regulation is applied, people are worse at performing 
difficult cognitive tasks (Schmeichel, Vohs, & Baumeister, 2003), more impulsive in spending 
money (Vohs & Faber, 2007), more prone to drink when expecting a driving test (Muraven, 
Collins, & Nienhaus, 2002), and more likely to break their diet and eat unhealthy foods (Vohs & 
Heatherton, 2000).  
 
In light of the broad range of contexts in which depletion could occur, it is important to 
discuss how engaging in a multitasking context would affect an individual’s self-regulatory 
resources in the short term. Furthermore, the short term effect of multitasking contexts on self-
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regulatory resources can be a useful tool for studying self-regulatory differences between HMMs 
and LMMs and the role of their motivation versus ability in driving these differences. 
 
Cognitive psychologists agree that multitasking in its truest form is difficult to achieve 
(Monsell, 2003). Due to cognitive processing constraints, it is close to impossible to engage in 
two or more tasks simultaneously. Rather than parallel processing, multitasking requires the 
coordination of different tasks by quickly switching between them (Taatgen & Lee, 2003). 
Studies have shown that this switching or serial processing principle is also valid when 
multitasking with media (Brasel & Gips, 2011; Yeykelis, Cummings, & Reeves, 2014). 
 
Because of the nature of media multitasking contexts, the self-regulation of thoughts and 
actions is essential during media multitasking. For example, self-regulation is necessary in order 
to keep one’s focus on one medium’s content while ignoring the other as a distraction (Basil & 
Gips, 2011). It is also needed every time one switches one’s attention between different media 
sources. At the moment of each switch, processing the content of the medium  one switches 
away from needs to be repressed or inhibited (Hamilton, Vohs, Sellier, & Meyvis, 2010). In 
addition, constant information monitoring and updating is required to keep track of different 
content streams as attention wanders between them. In a media multitasking context, self-
regulation is therefore necessary to manage the frequent switching between tasks and to focus 
and control one’s attention (Hofmann, Schmeichel, & Baddeley, 2012). Without self-regulation, 
media multitaskers would not be able to process information optimally.  
 
Considering the nature of multitasking, it is not surprising that multitasking contexts have 
been shown to deplete self-regulatory resources, decreasing performance on subsequent tasks 
that require self-regulation (Zyphur et al., 2007). In addition, shifting mindsets, an important 
characteristic of media multitasking, has been shown to deplete self-regulatory resources in the 
short term (Hamilton et al., 2010). In line with these findings, we expect that engaging in a 
multitasking compared to a non-multitasking context will deplete self-regulatory resources, 
negatively affecting performance on a subsequent Stroop task (H2). 
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2.3 The Moderating Role of Autonomy over Attention Allocation 
 
If multitasking depletes self-regulatory resources, are HMMs more likely to be depleted 
in a multitasking context compared to LMMs? In the current section, we discuss whether the 
depleting nature of multitasking contexts, as predicted in H2, affects HMMs and LMMs 
differently. Furthermore, we predict the potential role of motivation versus ability in driving 
HMMs’ performance deficit in tasks that require self-regulation. Personality research provides 
support, albeit indirect, for the idea that differences in attentional control and response inhibition 
between HMMs and LMMs might stem from individual differences. For instance, Jeong and 
Fishbein (2007) identified sensation seeking, as a significant predictor of the propensity to 
engage in media multitasking. Several follow-up studies have reported a positive link between 
media multitasking behavior and self-reports of sensation seeking suggesting that HMMs have 
higher optimal stimulation levels (e.g. Minear et al., 2013). Furthermore, HMMs have been 
shown to exhibit higher levels of neuroticism (Poposki, Oswald, & Chen, 2009) as well as higher 
attentional impulsiveness (Sanbonmatsu et al., 2013). These studies suggest that HMMs and 
LMMs differ on several personality traits associated with self-regulatory resources. It remains 
unclear, however, whether the observed differences in self-regulation stem from an underlying 
difference in ability or reflect HMMs’ lower motivation to self-regulate. 
 
According to dual processing theories, optimally processing information depends on both 
one’s ability and motivation. If ability is present, performance depends on one’s motivation to 
optimally apply their ability (Petty & Cacioppo, 1986; Gawronski & Creighton, 2013). Even if 
HMMs perform worse than LMMs on tasks that require self-regulation, this performance deficit 
could stem either from their lack of ability or lack of motivation to self-regulate. We explore 
whether ability or motivation drives the differences between HMMs and LMMs by studying the 
rate of their self-regulatory depletion and the role of ability and motivation. 
 
There is converging evidence suggesting that HMMs’ observed deficit in self-regulatory 
resources stems from differences in attention allocation. Cain and Mitroff (2011), for instance 
replicated the findings by Ophir et al. (2009) using a task that requires little reliance on memory, 
concluding that the observed differences lie in the different approach to allocating attention 
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employed by HMMs rather than differences in cognitive capacity. Going beyond simple 
cognitive paradigms, Ralph, Thomson, Cheyne, and Smilek (2013) used self-reports of real life 
experiences to investigate the link between media multitasking frequency, attention failures, and 
mind wandering. They found no correlation with actual cognitive errors (long-term memory 
failures) in support of the premise that HMMs’ deficits stem from problems of inattention rather 
than cognitive capacity. The above findings suggest that differences are due to attentional rather 
than cognitive factors. We explore in more detail the role of attention allocation in driving the 
observed differences, by experimentally manipulating the level of autonomy over attention 
allocation. 
 
The allocation of attention may be driven by both external and internal factors (Lang, 
2000). In some contexts, the opportunity to freely allocate one’s attention is high. Media 
multitasking contexts fit well into this category. For example, a media multitasker can freely 
decide when to switch from one media source to another (high autonomy). In situations where 
perceived autonomy is high, attention allocation is driven not only by one’s ability but also by 
internal factors such as goals or motivation. For example, differences in one’s intrinsic 
motivation to avoid distractions (e.g. vivid media stimuli) might result in high or low control 
over attention allocation even if the ability to control attention is present. 
 
If attention allocation is driven by external factors (e.g. an experimenter who tells 
participants exactly when to switch between tasks), the free allocation of attention is limited. 
Under low autonomy conditions, when attention is guided externally, attention allocation should 
be driven primarily by one’s ability. Thus, taking away the autonomy one has over their attention 
in a given context would mean taking away internal factors, such as motivation, that could play 
an important role in how much control they exert over attention allocation. 
 
Therefore, under low autonomy conditions, we expect that only the ability to apply 
control would drive any differences in self-regulatory resources and their depletion. Under high 
autonomy conditions, however, it would be both the ability and the motivation to exert control 
that could drive these differences. Manipulating the level of autonomy over one’s attention 
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would, therefore, allows us to determine the role of motivation to exert attentional control in 
driving the observed performance differences between HMMs and LMMs.  
 
Ophir et al. (2009) suggested that HMMs have a broader approach to attention allocation 
compared to LMMs. If an inherently lower motivation to self-regulate drives this different 
approach, when given high autonomy over their attention allocation, HMMs would not be as 
motivated as LMMs to apply cognitive control over how they allocate it. Instead, they would 
allow distracting stimuli to interfere more. Thus, if motivation rather than ability is the 
underlying cause of the observed differences in self-regulatory resources, we expect that the 
level of autonomy over attention allocation will moderate the rate of self-regulatory depletion for 
HMMs and LMMs. In particular, we expect that after multitasking with low autonomy over 
attention allocation HMMs’ and LMMs’ performance on a response inhibition task will not 
differ (H3a). However, after multitasking with high autonomy over attention allocation, we 
expect that HMMs will perform worse than LMMs on a response inhibition task (H3b). 
 
3 STUDY I 
 
Study I tests the relationship between media multitasking behavior and self-regulation 
using the Stroop task, which is a classic response inhibition task (H1). Ophir and colleagues 
(2009) concluded that HMMs and LMMs do not differ in their response inhibition performance 
based on data from the Stop-Signal Task (Logan, 1994). At the same time, they found 
differences on cognitive control tasks that represent working memory control and updating as 
well as mental set shifting. A possible explanation for lack of differences in response inhibition 
lies in the limitations of their study. They compared individuals who fall one standard deviation 
above the mean (HMMs) and below the mean (LMMs) of the Media Multitasking Index they 
developed. This confined the size of their sample, leaving out a large proportion of the average 
population of media multitaskers that was not represented.  In fact, most studies looking at media 
multitasking behavior reported differences in performance on cognitive and attention measures 
by comparing the two opposite sides of the spectrum in media multitasking behavior. To avoid 
these drawbacks, in the present study we adopt a correlational approach. 
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3.1 Method and Procedure 
 
We conducted a laboratory study where all participants were exposed to the same stimuli 
and measures. HMMs and LMMs were distinguished on a continuum by measuring the 
frequency with which they multitask with different media combinations. Furthermore, 
participants completed a reaction time version of the Stroop task. Participants (n = 88, 31 male) 
were recruited via e-mail from an existing panel at a large European university. They took part in 
the experiment in exchange for monetary compensation. The average age within the sample was 
23.16 years (SD = 6.72). 
 
Participants came into the lab individually without having previously met one another. Each 
experimental session consisted of a group of up to six participants who were seated in front of 
identical desktop computers in physically separated cubicles. A sheet with clear instructions was 
placed in front of each participant as they sat down. First, all participants completed a computer 
version of the reaction time Stroop task in order to measure a baseline level of self-regulatory 
resources available. The Stroop task was presented via the Inquisit 3 software. The last step was 
to fill in an online survey including measures of media multitasking behavior as well as 
demographic and control measures. 
 
3.2 Measures 
 
3.2.1 Reaction time Stroop task 
 
Stroop is one of the most investigated tasks by cognitive psychologists measuring 
response inhibition (Stroop, 1935; MacLeod, 1991). A reaction time Stroop was presented on a 
computer screen via the Millisecond’s Inquisit 3 software package. The stimuli were four color 
words (blue, green, red, or black) presented in one of the four colors. Alternatively, simple color 
strips were presented also in one of the same four colors. Stimuli were presented one at a time 
and stayed on the screen until a response was given. To give a response, participants had to press 
one of four keys on the computer keyboard that corresponded to the actual color in which the 
word or the color strip were presented. A short tutorial and practice session were provided at the 
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start in order to familiarize them with the task and with the keyboard-color combinations. No 
immediate performance feedback was provided during the task. A total of 120 trials were 
completed for each block. Each trial belonged to one of three groups consisting of 40 trials each: 
neutral, congruent, and incongruent. Rectangular strips in one of the four colors represented 
neutral trials. Congruent and incongruent trials were based on whether the word and the color in 
which it was presented matched or not. For example, the word “blue” presented in black color 
represented an incongruent trial while the same word presented in blue color represented a 
congruent trial. Each stimulus was presented in the same fixed location on the screen, while all 
other factors were randomized. A reaction time was recorded for each trial. Two general Stroop 
effects are that 1) it takes longer to react to incongruent trials compared to neutral trials 
(interference) and 2) it takes shorter to react to congruent compared to neutral trials (facilitation). 
Accordingly, we measured Stroop interference as the difference between the mean reaction time 
of all incongruent and neutral trials. Stroop facilitation was measured as the difference between 
the mean reaction time on congruent and neutral trials. A high interference score refers to high 
levels of self-regulatory depletion, while a high facilitation score refers to low levels of self-
regulatory depletion. 
 
3.2.2 Media multitasking behavior 
 
Ophir et al. (2009) developed the Media Multitasking Index to measure the degree or 
frequency with which people engage in various forms of media multitasking behavior. The index 
includes 12 different media types and asks people to indicate the degree to which they use all of 
the possible media combinations on a scale from 1 (not at all) to 4 (all the time). The answers are 
assigned weights to allow for the quantification of media multitasking behavior (1=0, 2=0.33, 
3=0.67, and 4=1). Participants also indicate the average number of hours they engage with each 
of the 12 media. A formula is then used to compute the average number of media a person 
engages in during a typical media consumption hour (see Ophir et al., 2009). 
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3.3 Results 
 
To test H1 we first computed the Media Multitasking Index (MMI) and the Stroop 
interference and Stroop facilitation scores using the Stroop reaction time data. As predicted, the 
MMI was negatively correlated with Stroop facilitation scores (r(86) = -.25, p = .02) and 
positively with Stroop interference scores (r(86) = .26, p = .01). H1 is therefore supported by the 
data. As predicted, media multitasking behavior is negatively related to performance on a 
response inhibition task and, thereby, to self-regulatory resources. 
 
4 STUDY II 
 
The purpose of Study II was to 1) confirm that multitasking contexts deplete self-
regulatory resources and 2) test whether the rates of depletion differ for HMMs compared to 
LMMs. Our intention was to compare the depleting effect of a multitasking context where 
participants have high autonomy over attention allocation compared to a multitasking context 
where they have low autonomy. Initially, we considered using tasks that also represent a realistic 
media multitasking context. However, HMMs are more likely to engage in media multitasking 
contexts compared to LMMs. Thus, there is a possibility that HMM’s familiarity with the context 
would interfere with the level at which HMMs’ resources are depleted. To avoid any interference 
due to the similarity of the context for HMMs, participants were exposed to a general 
multitasking context rather than a media multitasking context. Another reason to use a regular 
multitasking context was the potential interference of cognitive load. A media multitasking 
context is characterized by higher cognitive load compared to a sequential media multitasking 
context (Kazakova et al., 2014). Cognitive load can lead to tiredness and thereby deplete self-
regulatory resources. A general multitasking context allows us to better control for the amount of 
cognitive load, ensuring it does not differ between the multitasking and non-multitasking 
conditions. 
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4.1 Method 
 
We conducted a laboratory experiment using a between subjects design with three 
conditions: sequential, multitasking under low autonomy over attention allocation, and 
multitasking under high autonomy over attention allocation. Participants (n=85, 26 male) were 
undergraduate students at a large European university who took part in the experiment as partial 
fulfillment of course requirements. Due to the complex nature of the experiment, it was 
conducted in individual sessions. The experiment consisted of four parts. First, participants were 
given brief trial blocks in order to familiarize themselves with the tasks they were about to 
complete during step two. Next, following a procedure from Allen and Hacht (2005) they 
completed three tasks: an arithmetic task, a sorting task, and a letter-circling task. The arithmetic 
task was included in order to insure cognitive load was high in all three conditions. Immediately 
after, they were asked to complete a paper version of the Stroop task, which was seemingly 
unrelated to the study. Last, they filled in a questionnaire consisting of the MMI, cognitive load, 
perceived autonomy, and demographic variables. 
 
4.2 Tasks 
 
The arithmetic task consisted of the addition and subtraction of 85 pairs of two digit 
numbers. Participants had to fill in the correct response via the computer keyboard. The sorting 
task consisted for 120 animals that had to be sorted in one of four animal groups: mammals, fish, 
amphibians, or reptiles. The animal names were given as a list on the left of the screen and 
participants had to drag each name into the correct box on the right. The letter-circling task was 
completed on paper. Participants were given a printout of a newspaper article, in which they 
were asked to circle all letters “e”, without any additional rules or requirements. The arithmetic 
and sorting tasks were presented on two sides of a computer screen, each taking up 
approximately half of the total screen space, while the circling task was laid on the desk. This 
setup was identical in all three conditions, ensuring that participants had immediate access to all 
three tasks at once. 
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4.3 Procedure 
 
Participants were randomly assigned to one of three experimental conditions. In the 
control condition (n=28), they were asked to complete the tasks sequentially in an order that was 
randomized between participants. They were given four minutes to work on each task. After the 
time elapsed they were asked to switch to the next task. The tasks were designed so that most 
participants would not be able to finish them in the time provided in order to obtain a valid 
measure of their average performance. In the low autonomy over attention allocation condition 
(n=28) participants were asked by the experimenter to switch between tasks in clockwise 
fashion. Switching instructions were based on a pattern of predefined intervals of 20, 30, or 40 
seconds between (Hecht & Allen, 2005). To keep the time equal across conditions, the intervals 
were chosen so that each task was allocated exactly four minutes and the total time which 
participants were given to work on all tasks was twelve minutes. In the high autonomy over 
attention allocation multitasking condition (n=29), participants were told they had full control 
over how they spread their attention between the three tasks. Still, they were encouraged to 
multitask through instructions. The experimenter quoted a fake research finding that multitasking 
improves performance on these types of tasks by increasing enjoyment. The total time they were 
given was kept steady at twelve minutes in total. The experimenter indicated when one third and 
two thirds of their time had passed. The procedure and the tasks were partially based on those 
used by Hecht and Allen (2005). Participants were debriefed after each session. 
 
4.4 Measures 
 
4.4.1 Verbal Stroop task 
 
To measure self-regulatory resources, we used an alternative version of the Stroop task 
that requires verbal pronunciation. Participants were presented with a list of six color words 
(blue, yellow, green, purple, red, and black) written in one of the corresponding six colors. The 
list was printed on a sheet of paper and participants could physically hold it while completing the 
task. Two thirds of the words were printed in incongruent colors (e.g. “red” printed in the color 
yellow) while one third were printed in corresponding colors (e.g. “yellow” printed in the color 
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yellow). Participants’ task was to verbally name the color in which every word was printed, 
while ignoring the word’s actual meaning. This task has been shown to require the inhibition of 
prepotent responses since the meaning of the words is processed before the actual color in which 
they are printed (Stroop, 1935). Participants read the list column by column going from top to 
bottom without stopping until they named all colors. The experimenter recorded their individual 
responses with a dedicated audio recording device. The total time (in seconds) it took 
participants to name every color on the list was used to measure the degree of self-regulatory 
resourced available. None of the participants was colorblind. 
 
4.4.2 Additional measures 
 
As in Study I, the MMI was used to measure media multitasking behavior. In addition, 
participants completed an adapted version of the NASA Task Load Index as a control for 
cognitive load (Hart & Staveland, 1988). Perceived autonomy during the three tasks, which is a 
dimension of the Intrinsic Motivation Inventory (IMI; Ryan, 1982), was measured as a 
manipulation check between the low and high autonomy conditions. 
 
4.5 Results 
 
4.5.1 Perceived autonomy and cognitive load 
 
First, we performed a manipulation check to make sure that perceived autonomy over 
attention allocation differed significantly between the high autonomy and low autonomy 
conditions. A one-way analysis of variance revealed significant differences in perceived 
autonomy between the three conditions (F(2, 82) = 72.50, p < .001). A Scheffe posthoc 
comparison confirmed that perceived autonomy was higher in the high autonomy condition (M = 
4.50, SD = .96) compared to the low autonomy condition (M = 1.97, SD = .56). Next we 
controlled for differences in cognitive load. Analyses of variance showed no differences in 
cognitive load (F(2, 82)= 1.35, p > .05) between the three conditions, suggesting that any 
depletion effects were not due to differences in cognitive load. 
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4.5.2 Self-regulatory depletion 
 
To test the hypothesis that a multitasking context leads to self-regulatory depletion, we 
performed an analysis of variance, using the three experimental conditions as a between subjects 
factor and the total time (in seconds) it took to complete the Stroop task as a dependent variable. 
The analysis revealed a significant main effect of condition on the dependent variable (F(2,82) = 
7.82, p = .001). Scheffe posthoc comparisons confirmed that participants’ Stroop performance 
did not differ after engaging in either a high autonomy (M =107.53, SD = 15.47) or a low 
autonomy (M = 108.03 , SD = 15.73) multitasking context (p > .05). However, participants 
performed better on the Stroop task in the control condition (M = 94.18, SD = 13.43) compared 
to both the high autonomy (Mdifference = 13.86, p = .003) and the low autonomy (Mdifference= 13.36, 
p = .005) conditions. Therefore, H2 is supported.  
 
Last, we tested how the autonomy of attention allocation (high versus low) and media 
multitasking behavior (MMI) interact in predicting self-regulatory depletion (Stroop 
performance). We used a procedure for probing moderation effects described by Hayes and 
Matthes (2009). To simplify the results’ interpretation we excluded the control condition from 
this analysis. The Media Multitasking Index was entered as a focal predictor, experimental 
condition (high versus low autonomy) as a moderator, and the time it took to complete the 
Stroop task as a dependent variable. The analysis revealed a significant interaction between the 
MMI and the level of autonomy on Stroop performance (b = 14.28, t(48) = 2.41, p = .02). The 
simple slope analyses revealed no effect of MMI on Stroop performance in the low autonomy 
over attention allocation condition (b = -3.45, t = -.86, p > .05), suggesting that LMMs were as 
depleted as HMMs when they had low autonomy over attention allocation (H3a). However, in 
the high autonomy condition, MMI negatively affected Stroop performance, leading to higher 
completion times (b = 10.83, t = 2.47, p = .017), which suggests that HMMs were significantly 
more depleted than LMMs under conditions of high autonomy of attention allocation (H3b). 
These results clearly confirm H3a and H3b, showing that the level of autonomy over attention 
allocation moderates the relationship between media multitasking behavior and self-regulatory 
depletion (See Figure 1). 
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Figure 1. Interaction between the MMI (Media Multitasking Index) and experimental condition 
(high autonomy versus low autonomy) on Stroop performance. 
 
5 GENERAL DISCUSSION 
 
HMMs have been shown to perform worse than LMMs in tasks that require self-
regulation but the driving factors of these differences are not yet fully understood (e.g. Cain and 
Mitroff, 2011). The present paper aimed to address this gap, examining the relationship between 
media multitasking behavior, multitasking contexts and self-regulatory resources. Furthermore, it 
explores whether the observed differences in self-regulation stem from individual differences in 
HMMs’ and LMMs’ ability or motivation to optimally allocate their attention. Since attentional 
rather than cognitive factors have been suggested as the primary factor in HMMs’ performance 
deficit, we manipulated the level of autonomy over attention allocation in order separate the role 
of motivation from that of ability to self-regulate. 
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Study I showed that media multitasking behavior is negatively associated with 
performance on a response inhibition task that requires self-regulation. Since response inhibition 
is part of self-regulatory resources, this negative relationship provides further support for a 
negative link between the general concept of self-regulation and media multitasking behavior. 
HMMs are not only less likely to exert control over the allocation of their attention compared to 
LMMs, but they are also less likely to inhibit their prepotent behavioral responses as measured 
by the Stroop task. Building up on this link, Study II further tested our hypothesis about the role 
of ability versus motivation in driving these differences. It relied on the assumption that 
engaging in multitasking contexts depletes self-regulatory resources in the short run. This 
assumption was confirmed by experimentally demonstrating the depleting effect of multitasking 
contexts. Establishing the depleting effect of multitasking contexts experimentally in Study II 
contributes to the validity of our findings and their interpretation. 
 
Study II further investigated the role of autonomy over attention allocation as a 
moderator of the rate at which self-regulatory resources of HMMs and LMMs are depleted. 
When autonomy is high, not only the ability but also the motivation to perform well should 
factor into one’s performance on a self-regulation task. Still, when the autonomy over attention 
allocation is low (i.e. attention is guided externally), motivation should not factor into one’s 
performance. After engaging in general multitasking where autonomy over attention allocation 
was high, HMMs were more depleted than LMMs. Yet, after engaging in general multitasking 
where the autonomy of attention allocation was low, there were no differences in Stroop 
performance between HMMs and LMMs. These results confirm that the level of autonomy over 
attention allocation moderates the depleting effect of general multitasking contexts.  
 
Our findings support the hypothesis that the motivation to allocate one’s attention may 
play a significant role in determining HMMs’ performance in tasks that require self-regulation. 
As predicted, HMMs were more depleted than LMMs under conditions of high autonomy over 
attention allocation, most likely because of lower motivation to exert attentional control. This 
proposition is further supported by the finding that, under conditions of high autonomy of 
attention allocation, HMMs were equally depleted compared to LMMs. That is, when attention 
was directed externally, HMMs were just as capable of conserving their self-regulatory 
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resources. However, giving HMMs autonomy resulted in lower performance, which suggests that 
individual differences in the motivation rather than the ability to self-regulate are at play. 
 
A possible alternative explanation for our findings is that HMMs’ have lower self-
regulatory resources to begin with but have an advantage at preserving them. Such an advantage 
could be based on their frequent exposure to media multitasking contexts, which has trained 
HMMs’ to conserve their resources (Oaten & Cheng, 2006, 2007). Although they are generally 
stable, individual differences in self-regulatory resources can vary over time, depending on the 
type of activities and contexts people frequently engage in. Longitudinal studies have 
demonstrated that individuals can “increase” their self-regulatory capacity in the sense that it is 
less quickly depleted when facing depleting situations (for a review, see Baumeister et al., 2006). 
That is, much like a muscle can become stronger with training, self-regulatory strength can be 
increased by making the pool of resources less susceptible to depletion, even though the amount 
of resources remains stable over time. Oaten and Cheng (2006, 2007) conducted a series of 
studies that provide support for this argument. In the first study, they enrolled people in a two-
month exercise program, assuming that adhering to a strict physical training routine would 
require self-regulation. After two months of strictly following a physical exercise program, the 
depletion effects for a group of participants were weakened substantially, suggesting that training 
can alter the rate of self-regulatory depletion. Similar effects were observed for a group that 
completed a money management training, after which participants were also less susceptible to 
the depleting effect of a thought suppression task. 
 
Thus, despite individual differences in self-regulatory resources, it seems possible to 
change the rate at which these resources are depleted in the short term by training or “exercising” 
at self-regulation in the long term. Since media multitasking contexts require self-regulation, it is 
possible that they serve as training at self-regulation in the long run. Based on these accounts of 
increasing self-regulatory strength, HMMs could indeed be less susceptible to depletion effects 
compared to LMMs because of training at self-regulation by frequently engaging in media 
multitasking behavior. In the present study we exposed participants to a general rather than a 
specific media multitasking context, which to some extent addresses this potential confound. 
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However, a longitudinal study would be better suited to eliminate it, since the training effect of 
media multitasking could still translate to general multitasking contexts. 
 
Theoretically, our findings preclude an argument for a causal relationship. It remains 
unclear what the exact role of long-term exposure to media multitasking contexts and pre-
existing individual differences in HMMs and LMMs motivation to self-regulate. A mixture of 
both contextual and individual factors that drive these differences seems to be the most fitting 
explanation. First, our findings support the idea that individual differences in motivation, can 
affect the rate of self-regulatory depletion of HMMs compared to LMMs. Still, they do not 
exclude the possibility that frequent exposure to media multitasking contexts might have given 
HMMs an advantage in their ability to preserve their self-regulatory resources.  
 
It is important for future research to attempt to disentangle the role of long term exposure 
to media multitasking contexts from that of individual differences. Even though the present paper 
focused on individual differences and the role of ability versus motivation, frequently engaging 
in media multitasking contexts might additionally affect self-regulation in the long term for 
HMMs in particular. 
 
As discussed earlier in the paper, contexts involving media consumption are more likely 
to be characterized by high autonomy over attention allocation. Based on the presented studies, 
in realistic media multitasking contexts, self-regulatory depletion effects might be detrimental to 
HMMs’ ability to control their cognitions and even behavior. This could have a negative effect 
on media viewers’ ability to resist, for instance, persuasive communication attempts and 
ultimately result in impulsive or less well-informed buying behavior. For younger viewers, it 
could imply a lower motivation to “tune out”, resulting in excessive media consumption. Future 
research on media multitasking should explore more thoroughly the evolution of the 
phenomenon and focus specifically on its implications for both consumer behavior and the 
general well-being of media viewers (Pea et al., 2012, Shih, 2013). 
  
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
156 
 
6 REFERENCES 
 
Baddeley, A. (1996). Exploring the central executive. The Quarterly Journal of Experimental 
Psychology: Section A, 49(1), 5-28. doi:10.1080/713755608 
Baumeister, R. F. (2002). Yielding to temptation: Self‐control failure, impulsive purchasing, and 
consumer behavior. Journal of Consumer Research, 28(4), 670-676. doi:10.1086/338209 
Baumeister, R. F. (2005). The cultural animal: Human nature, meaning, and social life. Oxford 
University Press. doi:10.1093/acprof:oso/9780195167030.001.0001 
Baumeister, R. F., Gailliot, M., DeWall, C. N., & Oaten, M. (2006). Self‐Regulation and 
Personality: How Interventions Increase Regulatory Success, and How Depletion Moderates 
the Effects of Traits on Behavior. Journal of personality, 74(6), 1773-1802. 
doi:10.1111/j.1467-6494.2006.00428.x 
Baumeister, R. F., & Heatherton, T. F. (1996). Self-regulation failure: An 
overview. Psychological inquiry, 7(1), 1-15. doi:10.1207/s15327965pli0701_1 
Baumeister, R. F., Heatherton, T. F., & Tice, D. M. (1994). Losing control: How and why people 
fail at self-regulation. San Diego: Academic Press. 
Baumeister, R. F., Vohs, K. D., & Tice, D. M. (2007). The strength model of self-
control. Current directions in psychological science, 16(6), 351-355. doi:10.1111/j.1467-
8721.2007.00534.x 
Brasel, S. A., & Gips, J. (2011). Media multitasking behavior: Concurrent television and 
computer usage. Cyberpsychology, Behavior, and Social Networking, 14(9), 527-534. 
doi:10.1089/cyber.2010.0350 
Cain, M. S., & Mitroff, S. R. (2011). Distractor filtering in media multitaskers. 
Perception, 40(10), 1183-92. doi:10.1068/p7017 
Fonagy, P., & Target, M. (2002). Early intervention and the development of self-
regulation. Psychoanalytic Inquiry, 22(3), 307-335. doi:10.1080/07351692209348990 
Gawronski, B., & Creighton, L. A. (2013). Dual Process Theories. The Oxford handbook of 
social cognition, 282-312. doi:10.1093/oxfordhb/9780199730018.013.0014 
Hamilton, R., Vohs, K. D., Sellier, A. L., & Meyvis, T. (2011). Being of two minds: Switching 
mindsets exhausts self-regulatory resources. Organizational Behavior and Human Decision 
Processes, 115(1), 13-24. doi:10.1016/j.obhdp.2010.11.005 
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
157 
 
Hart, S. G., & Staveland, L. E. (1988). Development of NASA-TLX (Task Load Index): Results 
of empirical and theoretical research. Advances in psychology,52, 139-183. 
doi:10.1016/s0166-4115(08)62386-9 
Hayes, A. F., & Matthes, J. (2009). Computational procedures for probing interactions in OLS 
and logistic regression: SPSS and SAS implementations. Behavior Research Methods, 41(3), 
924-936. doi:10.3758/brm.41.3.924 
Hecht, T. D., & Allen, N. J. (2005). Exploring links between polychronicity and well-being from 
the perspective of person–job fit: Does it matter if you prefer to do only one thing at a 
time?. Organizational Behavior and Human Decision Processes, 98(2), 155-178. 
doi:10.1016/j.obhdp.2005.07.004 
Hembrooke, H., & Gay, G. (2003). The laptop and the lecture: The effects of multitasking in 
learning environments. Journal of Computing in Higher Education, 15(1), 46-64. 
doi:10.1007/bf02940852 
Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and self-
regulation. Trends in cognitive sciences, 16(3), 174-180. doi:10.1016/j.tics.2012.01.006 
Jeong, S. H., & Hwang, Y. (2012). Does multitasking increase or decrease persuasion? Effects of 
multitasking on comprehension and counterarguing. Journal of Communication, 62(4), 571-
587. doi:10.1111/j.1460-2466.2012.01659.x 
Lang, A. (2000). The limited capacity model of mediated message processing. Journal of 
Communication, 50(1), 46-70. doi:10.1093/joc/50.1.46 
Lin, L. (2009). Breadth-biased versus focused cognitive control in media multitasking 
behaviors. Proceedings of the National Academy of Sciences,106(37), 15521-15522. 
doi:10.1073/pnas.0908642106 
Lui, K. F., & Wong, A. C. N. (2012). Does media multitasking always hurt? A positive 
correlation between multitasking and multisensory integration. Psychonomic bulletin & 
review, 19(4), 647-653. doi:10.3758/s13423-012-0245-7 
MacLeod, C. M. (1991). Half a century of research on the Stroop effect: an integrative 
review. Psychological bulletin, 109(2), 163. doi:10.1037/0033-2909.109.2.163 
Metcalfe, J., & Mischel, W. (1999). A hot/cool-system analysis of delay of gratification: 
dynamics of willpower. Psychological review, 106(1), 3-19. doi:10.1037/0033-295x.106.1.3 
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
158 
 
Minear, M., Brasher, F., McCurdy, M., Lewis, J., & Younggren, A. (2013). Working memory, 
fluid intelligence, and impulsiveness in heavy media multitaskers. Psychonomic bulletin & 
review, 20(6), 1274-1281. doi:10.3758/s13423-013-0456-6. 
Monsell, S. (2003). Task switching. Trends in cognitive sciences, 7(3), 134-140. 
doi:10.3758/s13423-013-0456-6 
Muraven, M., & Baumeister, R. F. (2000). Self-regulation and depletion of limited resources: 
Does self-control resemble a muscle?. Psychological bulletin, 126(2), 247-259. 
doi:10.1037/0033-2909.126.2.247 
Muraven, M., Collins, R. L., & Neinhaus, K. (2002). Self-control and alcohol restraint: an initial 
application of the self-control strength model. Psychology of Addictive Behaviors, 16(2), 113-
120. doi:10.1037/0893-164x.16.2.113 
Norman, D. A., & Shallice, T. (1986). Attention to action. Consciousness and Self-Regulation, 
1–18. doi:10.1007/978-1-4757-0629-1_1 
Oaten, M., & Cheng, K. (2006). Longitudinal gains in self‐regulation from regular physical 
exercise. British journal of health psychology, 11(4), 717-733. doi:10.1348/135910706x96481 
Oaten, M., & Cheng, K. (2007). Improvements in self-control from financial monitoring. Journal 
of Economic Psychology, 28(4), 487-501. doi:10.1016/j.joep.2006.11.003 
Ophir, E., Nass, C., & Wagner, A. D. (2009). Cognitive control in media 
multitaskers. Proceedings of the National Academy of Sciences, 106(37), 15583-15587. 
doi:10.1073/pnas.0903620106 
Pea, R., Nass, C., Meheula, L., Rance, M., Kumar, A., Bamford, H., ... & Zhou, M. (2012). 
Media use, face-to-face communication, media multitasking, and social well-being among 8-
to 12-year-old girls. Developmental psychology, 48(2), 327-336. doi:10.1037/a0027030 
Pool, M. M., Koolstra, C. M., & Van der Voort, T. H. (2003). Distraction effects of background 
soap operas on homework performance: An experimental study enriched with observational 
data. Educational Psychology, 23(4), 361-380. doi:10.1080/01443410303211 
Poposki, E. M., Oswald, F. L., & Chen, H. T. (2009). Neuroticism negatively affects multitasking 
performance through state anxiety (No. NPRST-TN-09-3). NAVY PERSONNEL 
RESEARCH STUDIES AND TECHNOLOGY, MILLINGTON TN. 
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
159 
 
Ralph, B. C., Thomson, D. R., Cheyne, J. A., & Smilek, D. (2013). Media multitasking and 
failures of attention in everyday life. Psychological research, 1-9. doi:10.1007/s00426-013-
0523-7 
Rideout, V. J., Foehr, U. G., & Roberts, D. F. (2010). Generation M [superscript 2]: Media in the 
Lives of 8-to 18-Year-Olds. Henry J. Kaiser Family Foundation. 
Ryan, R. M. (1982). Control and information in the intrapersonal sphere: An extension of 
cognitive evaluation theory. Journal of personality and social psychology, 43(3), 450-461. 
doi:10.1037/0022-3514.43.3.450 
Sanbonmatsu, D. M., Strayer, D. L., Medeiros-Ward, N., & Watson, J. M. (2013). Who multi-
tasks and why? Multi-tasking ability, perceived multi-tasking ability, impulsivity, and 
sensation seeking. PloS one, 8(1), e54402. doi:10.1371/journal.pone.0054402 
Schmeichel, B. J. (2007). Attention control, memory updating, and emotion regulation 
temporarily reduce the capacity for executive control. Journal of Experimental Psychology: 
General, 136(2), 241-255. doi:10.1037/0096-3445.136.2.241 
Schmeichel, B. J., Vohs, K. D., & Baumeister, R. F. (2003). Intellectual performance and ego 
depletion: role of the self in logical reasoning and other information processing. Journal of 
personality and social psychology, 85(1), 33-46. doi:10.1037/0022-3514.85.1.33 
Shih, S. I. (2013). A null relationship between media multitasking and well-being. PloS 
one, 8(5), e64508. doi:10.1371/journal.pone.0064508 
Stroop, J. R. (1935). Studies of interference in serial verbal reactions. Journal of experimental 
psychology, 18(6), 643-662. doi:10.1037/h0054651 
Taatgen, N. A., & Lee, F. J. (2003). Production compilation: A simple mechanism to model 
complex skill acquisition. Human Factors: The Journal of the Human Factors and 
Ergonomics Society, 45(1), 61-76. doi:10.1518/hfes.45.1.61.27224 
Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self‐control predicts good 
adjustment, less pathology, better grades, and interpersonal success. Journal of 
personality, 72(2), 271-324. doi:10.1111/j.0022-3506.2004.00263.x 
Vohs, K. D., Baumeister, R. F., Schmeichel, B. J., Twenge, J. M., Nelson, N. M., & Tice, D. M. 
(2008). Making choices impairs subsequent self-control: a limited-resource account of 
decision making, self-regulation, and active initiative. Journal of personality and social 
psychology, 94(5), 883=898. doi:10.1037/0022-3514.94.5.883 
THE FRAGMENTED MIND – THE FREEDOM TO LOSE CONTROL 
 
160 
 
Vohs, K. D., & Faber, R. J. (2007). Spent resources: Self‐regulatory resource availability affects 
impulse buying. Journal of Consumer Research, 33(4), 537-547. doi:10.1086/510228 
Vohs, K. D., & Heatherton, T. F. (2000). Self-regulatory failure: A resource-depletion 
approach. Psychological Science, 11(3), 249-254. doi:10.1111/1467-9280.00250 
Voorveld, H. A. (2011). Media multitasking and the effectiveness of combining online and radio 
advertising. Computers in Human Behavior, 27(6), 2200-2206. doi:10.1016/j.chb.2011.06.016 
Wang, Z., & Tchernev, J. M. (2012). The “myth” of media multitasking: Reciprocal dynamics of 
media multitasking, personal needs, and gratifications. Journal of Communication, 62(3), 
493-513. doi:10.1111/j.1460-2466.2012.01641.x 
Yap, J. Y., & Lim, S. W. H. (2013). Media multitasking predicts unitary versus splitting visual 
focal attention. Journal of Cognitive Psychology, 25(7), 889-902. 
doi:10.1080/20445911.2013.835315 
Yeykelis, L., Cummings, J. J., & Reeves, B. (2014). Multitasking on a Single Device: Arousal 
and the Frequency, Anticipation, and Prediction of Switching Between Media Content on a 
Computer. Journal of Communication. 64(1), 167–192. doi:10.1111/jcom.12070 
Yoon, S., Choi, Y. K., & Song, S. (2011). When intrusive can be likable. Journal of 
Advertising, 40(2), 63-76. doi:10.2753/joa0091-3367400205 
Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory into 
practice, 41(2), 64-70. doi:10.1207/s15430421tip4102_2 
Zyphur, M. J., Warren, C. R., Landis, R. S., & Thoresen, C. J. (2007). Self-regulation and 
performance in high-fidelity simulations: An extension of ego-depletion research. Human 
performance, 20(2), 103-118. doi:10.1080/08959280701332034 
 
 161 
 
 162 
 
 
 
 
CHAPTER IV 
 
ON THE MOSAIC NATURE OF MEDIA 
CONSUMPTION 
 
PROFILING MEDIA MULTITASKERS BASED ON 
MEDIA USE MOTIVATIONS 
 
 163 
 
THE FRAGMENTED MIND – ON THE MOSAIC NATURE OF MEDIA CONSUMPTION 
 
164 
 
CHAPTER IV 
ON THE MOSAIC NATURE OF MEDIA CONSUMPTION: 
PROFILING MEDIA MULTITASKERS BASED ON MEDIA USE 
MOTIVATIONS6 
 
We propose an alternative, shorter method to measure media multitasking frequency 
based on the Media Multitasking Index (MMI; Ophir, Nass, & Wagner, 2009) that does not 
compromise on its all-encompassing nature. Although media multitasking frequency has been 
measured and linked to a number of personality characteristics, the link between different 
motivations for media use and personality characteristics has so far not been explored. To fill this 
gap, we also introduce a method for profiling media multitaskers based on their underlying 
motivations for media use. Furthermore, we study how those profiles are driven by three 
individual traits related to consumer behavior: sensation seeking, materialism, and consumer 
innovativeness. In particular, we found that consumer innovativeness strongly predicts media 
multitasking frequency when using media primarily for information gathering. On the other 
hand, sensation seeking and materialism both significantly predict media multitasking when 
using media with primarily social motives. These findings suggest that media multitaskers differ 
as individuals based on their media use motivations. Implications for researchers, media 
practitioners and advertisers are discussed. 
 
Keywords: media multitasking, measurement, individual differences, motivation 
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 Chapter IV is currently under review as “Kazakova, S., Cauberghe, V., Hudders, L., De Pelsmacker, P. (under 
review). On the Mosaic Nature of Media Consumption: Profiling Media Multitaskers Based on Media Use 
Motivations. Computers in Human Behavior.” 
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1 INTRODUCTION 
 
Media multitasking, the act of consuming multiple media simultaneously, represents a 
significant shift in the way viewers use media today. It challenges the longstanding assumption 
of media consumption as a process occurring sequentially, within a single medium. Considering 
the speed at which both technology and media evolve, and the number of ways media can be 
combined, media multitasking is a complex and dynamic behavior. Its complex nature has led to 
difficulties in defining the scope and measuring the frequency with which individual viewers 
multitask (Yeykelis, Cummings, & Reeves, 2014; Shih, 2013). For decades, communication 
scientists have argued that media use is primarily motivated by the satisfaction of individual 
needs encompassing cognitive, social and affective aspects of well-being (West & Turner, 2010). 
Taking into account specific motivations for media use could help tackle the complex nature of 
media multitasking. Still, while studies have focused on individual traits associated with the 
frequency of media multitasking, research into the role of individual motivations for media use 
in a media multitasking setting is in its early stages (Wang & Tchernev, 2012). The present paper 
addresses this gap by profiling media multitaskers based on their media use motivations and 
further exploring how these different profiles are linked to personality and socio-demographic 
factors. 
 
Ophir and colleagues (2009) were first to develop a comprehensive tool to measure 
media multitasking behavior: the Media Multitasking Index (MMI). The MMI is based on self-
report data that taps into the average consumption of 12 media categories and all the possible 
ways in which viewers combine them. It also accounts for the time spent with each medium. 
Since its introduction the MMI has been adopted by a number of studies that focused on the 
media multitasking phenomenon (Pea et al., 2012; Lui & Wong, 2012; Ie, Haller, Langer, & 
Courvoisier, 2012; Cain & Mitroff, 2011; Alzahabi & Becker, 2013; Minear, Brasher, McCurdy, 
Lewis, & Younggren, 2013; Ralph, Thomson, Cheyne, & Smilek, 2013). The versatility of media 
multitasking behaviors requires a comprehensive measure to properly capture an individual’s 
media multitasking frequency. While the MMI is indeed quite comprehensive, it is also very 
lengthy. The index is calculated based on individual ratings of the usage frequency of 121 media 
combinations (e.g., TV and video games, print media and music, etc.). The large number of 
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ratings and their similarity (different nuances in combinations) can lead to respondent fatigue 
and straightforward, automatic responses, reducing the validity of the index (Ben-Nun, 2008). As 
a first contribution of the present paper, a short version of the MMI is proposed where the 
distinction between a primary and secondary medium is excluded and some of the media 
categories are refined (e.g., social networks sites are added). 
 
Measuring how frequently media viewers multitask is only the first step towards 
understanding the phenomenon as part of the ongoing evolution in media habits. As a second 
step, a number of survey-based and experimental studies have been published exploring what 
drives people to multitask with media (Bardhi, Rohm, & Sultan, 2010; Pea et al., 2012; Minear et 
al., 2012; Voorveld & van der Goot, 2013; Duff, Yoon, Wang, & Anghelcev, 2014; Shih, 2013). 
Technological advances and the convergence of media formats are evident prerequisites for the 
rapid increase in media multitasking behavior. For marketers and other organizations that 
attempt to communicate to viewers navigating a complex media landscape, understanding media 
users as individuals is becoming increasingly important (Brandtzæg & Heim, 2009).  
 
Who are media multitaskers? A range of media multitasking predictors have been 
identified in the literature, encompassing personality traits, attentional and cognitive factors. In 
addition to factors related to new technology and media availability (media factors), Jeong and 
Fishbein (2007) identified an individual (audience) factor that drives people to engage in media 
multitasking. They found that people high in sensation seeking multitask with media more 
frequently. Several studies have confirmed these findings, adding to a list of audience factors, 
such as higher levels of neuroticism (Poposki, Oswald, & Chen, 2009), attentional impulsiveness 
(Sanbonmatsu et al., 2013), lower ability to filter out distractors (Ophir, Nass, & Wagner, 2009; 
Cain & Mitroff, 2011), higher multisensory integration (Lui & Wong, 2012), higher creativity 
and imagination (Duff et al., 2014), as well as higher technology innovativeness (Zhong, Hardin, 
& Sun, 2011). These findings reveal that viewers who frequently engage in media multitasking 
differ as individuals compared to those who rarely do. We will further explore whether these 
differences persist based on specific motivations to consume media. 
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 Both the frequency and types of media use have been theorized as dependent on an 
individual’s cognitive, affective and social needs (Rosengren, 1974). In fact, several media-user 
typologies have been proposed in the literature that are primarily based on media use motivations 
(For a review, see Brandtzæg, 2010). Still, little is known about the link between viewers’ 
motivations to use media and individual traits that characterize media multitaskers. To fill this 
gap, the present paper links three motivational profiles of media multitaskers to some relevant 
individual traits. Building upon communication theories and the work of Ophir et al. (2009), we 
introduce a measure of the frequency of media multitasking that takes into account different 
motivations to consume specific media at the level of the individual viewer. The purpose of the 
measure is to identify media multitaskers whose media use is motivated by different needs. This 
is accomplished by computing separate media multitasking indexes that reflect one of three basic 
motivations to consume media: information gathering, entertainment, and social interaction 
(McQuail, 2005). Based on the different motivation profiles obtained, we explore whether media 
multitaskers differ based on demographics variables and individual traits. Despite the clear 
implications of media multitasking for advertising effectiveness (e.g. Voorveld, 2011), individual 
traits related to consumption have so far been overlooked in the media multitasking literature. 
Therefore, we chose to focus on three individual traits that are closely linked to consumer 
behavior: sensation seeking, materialism and consumer innovativeness. 
 
2 LITERATURE REVIEW 
 
2.1 Defining Media Multitasking 
 
A good measure of the frequency of media multitasking behavior is a necessary tool for 
researchers studying its predictors, consequences and evolution. Designing such a measure relies 
first and foremost on a clear, unambiguous definition of the phenomenon and the types of 
behaviors it encompasses. First, what constitutes a medium? A communication medium is simply 
a channel for transmitting data or information. Communication media can be divided into analog 
(TV, radio, phone, and print media) and digital (computer-mediated communication, computer 
networking, digital TV, etc.), which can further be grouped into broadcasting (e.g. radio) and 
telecommunication (e.g. the Internet) media (Hilbert & López, 2011). These categories represent 
THE FRAGMENTED MIND – ON THE MOSAIC NATURE OF MEDIA CONSUMPTION 
 
169 
 
a very basic classification, however. For example, the Internet falls within the digital 
telecommunications category, where it is viewed at the same level as mobile phones. However, 
because of the variety of content it offers, the Internet also comprises an overwhelming 
proportion of the overall time spent using media. Thus, there are several media categories to 
consider within Internet-based media use (e.g. video streaming, social networking, computer-
based applications, etc.). These level differences are important to keep in mind both when 
defining and measuring media multitasking. 
 
Media multitasking has been theorized as a shift in media consumption driven primarily 
by new technology, new media formats, and increased opportunities for media exposure (Jeong 
& Fishbein, 2007). Some authors define media multitasking as the exposure to at least one 
medium in combination with a task unrelated to media (e.g. Wang & Tchernev, 2012; Zhang & 
Zhang, 2012). The primary task refers to media use, while the second task in these definitions is 
sometimes habitual and more automatic (e.g., watching TV while eating), allowing for 
concurrent or simultaneous exposure. Other times the second task requires more attentional and 
cognitive resources (e.g., watching TV while doing homework) forcing media viewers to shift 
their attention between the two tasks (Monsell, 2003). These scenarios represent multitasking 
that involves both media and non-media stimuli and do not pertain to media consumption alone. 
Since only one of the tasks involves media content, they represent a type of multitasking that is 
not exclusively based on communication media as defined above. In the current paper we 
constrain the definition of media multitasking (and its measurement) exclusively to the 
simultaneous exposure to more than one media source.  
 
In addition to the content consumed, there is a physical dimension that factors into the 
definition of media multitasking. It has been frequently defined as the simultaneous exposure to 
media content on multiple devices. This definition assumes the use of different video or audio 
sources originating from different physical locations. However, Yeykelis and colleagues (2014) 
argue that multitasking on a single device (single-screen multitasking) is an important part of the 
media multitasking phenomenon that is often overlooked by researchers and excluded from its 
definition. Watching online videos while reading information on the same website, or chatting 
while surfing online are both examples of multitasking on a single screen. Single-screen 
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multitasking occurs primarily on a computer, a smartphone, or another version of the 
multipurpose devices that currently dominate the consumer electronics market. These devices 
allow for endless media possibilities that compete for viewers’ attention, frequently prompting 
media multitasking (Zhang & Zhang, 2012). Because of its dependence on new technology and 
its frequency, we consider single-screen multitasking as part of the definition of media 
multitasking in addition to multitasking on multiple devices. 
 
The way previous studies define media multitasking behavior reflects and highlights its 
complex and diverse nature. Taking that into account, we hereby define media multitasking 
behavior as the act of consuming two media forms concurrently or by switching between them, 
that occurs either on a single or on multiple media devices. With this definition in mind, in the 
following section we discuss existing measures of media multitasking behavior.  
 
2.2 Measuring Media Multitasking Behavior 
 
Ophir and colleagues (2009) developed the Media Multitasking Index (MMI), which is 
currently the most widely adopted measure of media multitasking frequency. The original index 
includes 12 media categories for which the media use hours per week are first reported. Each of 
these media categories (except mobile texting) is considered a primary medium, which can be 
combined with any of the other media as secondary. This approach results in a list of possible 
media combinations, where each of the 11 media can act as a primary medium (since mobile 
texting is included only as a secondary medium) or as a secondary medium. The frequency of 
using each media combination is rated on a scale from 1 (Never) to 4 (Most of the time). The 
ratings are then compiled into an index, controlling for the time spent with each medium as a 
proportion of total media use7. According to the authors, the MMI measures “the level of media 
multitasking the participant is engaged in during a typical media-consumption hour” (Ophir et 
al., 2009, p. 15586). In its original form, the MMI is undoubtedly the most inclusive measure of 
a viewer’s average tendency to engage in media multitasking. Still, even after its introduction, a 
significant number of researchers have still opted for designing their own measures of media 
                                                 
7
 For a more comprehensive description of the way the original MMI is computed, please refer to section 3 of this 
paper (Method). 
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multitasking frequency (Duff et al., 2014; Wang & Tchernev, 2012; Judd & Kennedy, 2011; 
Shih, 2013). These measures span from complex real time data to simple self-report measures.  
 
Judd and Kennedy (2011) and Judd (2013) analyzed logs of unsupervised computer 
sessions in order to determine the level of multitasking within a single computer screen among 
students. The measure is based on an average 10-15 sessions per participant. Voorveld and van 
den Goot (2013) adopted a diary approach spanning two days where participants reported media, 
communication and computer use (both single and simultaneous) among a total of nine everyday 
activities, focusing on multitasking with multiple devices. Although the ecological validity of 
such approaches is expected to be high, they rely on data spanning from a few hours to several 
days. As such, it is unclear whether these measures could provide reliable estimates of average 
media multitasking over longer time periods. In contrast, Duff and colleagues (2014) used a 
simple two-item self-report measure asking participants 1) how often they multitask in general 
and 2) how often they use several media simultaneously. Since one of the two items taps general 
rather than media-specific multitasking the validity of this measure is difficult to ascertain, 
especially considering its simplicity. Unlike other methods, the MMI is not only comprehensive 
but also takes a general, long-term approach to measuring viewers’ average tendency to engage 
in media multitasking. It also conforms to the definition of media multitasking as consuming 
more than one medium simultaneously on a single or multiple media devices, leaving out 
multitasking with non-media activities. Therefore, we start from the MMI as the most valid 
measure of media multitasking frequency. Next, we discuss some drawbacks to the MMI and 
propose a way to shorten and refine it without compromising on its advantages over other 
existing measures. 
 
The MMI requires that individuals rate 121 media combinations in total. Rating over a 
hundred combinations can lead to respondent fatigue, which is characterized by a drop in 
participants' attention and motivation as well as “straight line” or mechanical responding (Ben-
Nun, 2008). As noted above, the original MMI incorporates this distinction between a primary 
(perceived as more goal-relevant) and a secondary (perceived as a background task) medium 
(Pilotta & Schulz, 2005). That is, when rating different media combinations, participants have to 
subjectively weigh how often a medium is perceived as primary or secondary. For example, a 
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respondent needs to consider the combination between print media and TV twice, once with print 
as a primary medium and once with TV as a primary medium. This approach doubles the number 
of media combinations that need to be rated. While the distinction between a primary and 
secondary medium is interesting to explore, it might not always be clear to the media user in 
multitasking contexts.  
 
As media viewers switch between different content streams, their goals and motivations 
for using each medium may shift and their level of involvement may fluctuate. Apart from shifts 
in individual goals, one medium could turn from primary to secondary in a matter of moments as 
vivid content catches the viewer’s attention. Such shifts could make it difficult to provide valid 
subjective estimations of one’s own multitasking behavior for each media combination (e.g. TV 
and print) based on a primary-secondary medium distinction. Furthermore, even if respondents 
are assumed to provide truthful answers, the primary-secondary distinction concerns only the 
varying distribution of one’s attention over different media sources. For example, whether TV is 
mostly used as a primary medium is not expected to alter the general frequency of multitasking 
with media the MMI is designed to measure. Thus, distinguishing between a primary and a 
secondary medium adds little useful information to an already complex measure. 
 
In addition, although it captures a broad spectrum of media forms, the original MMI 
omits an important category that has already stimulated a large body of research in the field of 
communication – social network sites (SNS). SNS represent a large proportion of total media 
consumption, especially among youngsters (Ellison, Steinfield & Lampe, 2007). Furthermore, 
media multitasking has been positively linked to SNS use (Bardhi et al., 2010). Still, the original 
version of the MMI incorporates social media sites only as a subcategory of ‘web browsing’, 
which represents only one of the 12 media categories used.  
 
Because of these drawbacks, shortening and refining the MMI could be beneficial for 
future research focused on the media multitasking phenomenon. We propose an alternative, more 
parsimonious way to compute the MMI where the primary-secondary dimension of media use is 
removed and the media categories rated are refined to include social network sites. 
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2.3 Media Use Motivations 
 
According to the theory of Uses and Gratifications (UGT; Rosengren, 1974), people 
choose to engage in certain media activities based on their individual needs, goals or 
motivations. Thus, while consuming media content, viewers seek to satisfy existing needs or 
pursue current goals. While advances in technology facilitate media multitasking, it is essentially 
a behavior that focuses on individual consumption of media content. As such, it is driven 
primarily by individual motivations. UGT fits well into this context. It focuses on how the 
individual viewer uses or consumes media rather than on how (s)he adopts a specific technology, 
which is likely to rapidly advance and change (Stafford, Stafford, & Schkade, 2004).  
 
Ultimately, a range of motivations can drive individual media use (McQuail, 2005). To 
develop simple profiles of media multitaskers based on different motivations to use media, we 
focus on some of the most frequently mentioned categories across media motivation theories. 
Although a number of typologies exist within the UGT tradition, McQuail (2005) proposed one 
of the most cited classifications of media use motivations. It has also been successfully applied to 
new media and Internet use (Ruggiero, 2000; Flanagin & Metzger, 2001). McQuail’s typology of 
motivations consists of four primary categories: information, entertainment, social interaction, 
and personal identity. Some examples within the information category include learning about the 
world, seeking practical advice, satisfying general curiosity and gaining security through 
knowledge. Entertainment refers to a sense enjoyment achieved through relaxation, escapism, 
emotional release, or simply filling time. Social interaction incorporates a variety of ways in 
which media allow viewers to connect with others that result in social empathy, a sense of 
belonging, finding companionship or applying social norms. These first three categories neatly 
represent a primarily cognitive (information gathering), affective (entertainment) and social 
(social interaction) dimension of media use. The forth category, personal identity, is less easy to 
classify. It can refer to reinforcing personal values, finding models of behavior, identifying with 
others or gaining insight into the self. Still, building or reinforcing one’s personal identity can 
depend on both knowledge acquisition and social interaction (Hitlin, 2003). As such, it 
significantly overlaps with the other three motivations, tapping into the cognitive but also into 
the affective and social dimensions of media use. 
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The first three motivations in McQuail’s typology (information gathering, entertainment 
and social interaction) are also relevant because they tap into the most common motivations 
behind media multitasking found in recent studies. Wang and Tchernev (2012) proposed a model 
of media multitasking where they explored the cognitive and affective dimension, concluding 
that viewers seek cognitive but obtain primarily affective gratifications from media multitasking. 
Bardhi and colleagues (2010) identified four motivations behind media multitasking: control, 
efficiency, engagement, and assimilation. Similar to the first three categories of McQuail’s 
typology, these motivations encompass cognitive, affective, and social needs. Control refers to 
both effectively filtering media content and gathering information, while efficiency is 
exemplified as “greater convenience”, “constant connectivity”, and “greater access to 
information”. Both these motivations are primarily cognitive in nature. Engagement pertains to 
the affective aspect of media consumption: multitasking as a relaxing, hedonic experience, 
similar to entertainment gratifications. Assimilation, finally, encompasses the social interaction 
aspect of media multitasking, such as staying connected or strengthening social ties. The 
personal identity dimension is not explored or mentioned in either of the two studies. In order to 
attain relevant and well-differentiated profiles of media multitaskers, we focus on the first three 
categories within McQuail’s typology. 
 
The MMI was designed to incorporate as many media combinations as possible while 
measuring one’s general tendency to engage in media multitasking. Still, media use motivations 
differ based both on media specific and individual factors (Smock, Ellison, Lampe, & Wohn, 
2011). For example, games have a challenge and competition aspect that is not part of the 
general appeal of television. Still, games and television both provide a source of escapism and 
entertainment (Kim & Biocca, 1997; Cowley, Charles, Black, & Hickey, 2008). The use of social 
media, on the other hand, is primarily motivated by the need for social connectivity, an aspect 
shared with video games but less so with television (Ryan, Rigby, & Przybylski, 2006). 
Grouping specific media combinations based on motivations for media use could result in a 
useful classification of media multitasking behaviors to be applied in future studies. 
 
Aside from media specific factors, there are also individual factors that determine media 
use motivations. In fact, different individuals would often use the same medium for different 
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purposes. For example, two types of television users have been identified: those who focus on 
escapism and entertainment and those who seek information (Rubin, 1983). Gamers have also 
been categorized according to their underlying individual motivations to engage in gameplay. 
For example, Yee (2006) identified three motivational gamer profiles: those seeking 
achievement, social interaction, and immersion. These individual differences would pose 
difficulties in classifying specific media combinations as appealing to different motivations to 
ultimately arrive at a valid typology of media multitasking behaviors. Therefore, we focus on 
media use motivations at the level of the individual viewer rather than at factors specific to the 
media consumed. In particular, we aim to profile media multitaskers by creating separate indexes 
that each incorporate one of the three motivations to use media at the level of the individual 
viewer8.  
 
2.4 Media Multitaskers as Individuals  
 
Previous research has explored a number of media multitasking predictors that have been 
categorized into media factors and audience factors (Jeong & Fishbein, 2007). While difficult to 
hypothesize, it is interesting to explore whether and how media multitaskers differ as individuals 
based on different media use motivations. Exploring this link can deepen our knowledge of who 
media multitaskers are. Furthermore, any observed differences between media multitaskers based 
on their media use profiles would be an indicator of the usefulness of the indexes we propose. 
Next, we briefly outline three relevant audience factors linked to consumer behavior that we use 
to explore these questions: sensation seeking, materialism, and consumer innovativeness. We 
selected these as consumer-specific traits that have so far been overlooked in the media 
multitasking literature (Bardhi et al., 2010).   
 
2.4.1 Sensation seeking 
 
Sensation seeking, which is defined as the need for varied and novel sensory or physical 
experiences is the most commonly used measure of Optimal Stimulation Level (Zuckerman, 
                                                 
8
  A detailed description of the specific approach taken to compute the three separate MMI indexes can be found in 
section 3 of this paper (Method). 
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1979; Arnett, 1994; Steenkamp & Burgess, 2002). Optimal stimulation level (OSL; McReynolds, 
1971) refers to the ideal amount of environmental stimulation people need and can vary 
substantially across individuals. The propensity to engage in media multitasking behavior has 
been positively linked to different measures of sensation seeking that tap into preferred level of 
arousal, the need for novelty and the need for variety (Steenkamp & Baumbartner, 1992; Jeong 
& Fishbein, 2007; Sanbonmatsu et al., 2013; Duff et al., 2014). Older media studies have linked 
sensation seeking to habitual viewing and frequent channel switching (Rowland, Fouts, & 
Heatherton, 1989; Perse, 1996). Consuming two or more media simultaneously can increase the 
opportunities for exposure to more complex or novel stimulation. Indeed, if individuals need 
novel and complex experiences, they might be more likely to combine media in order to satisfy 
these needs. However, would the need for arousal and sensory stimulation predict media 
multitasking behavior equally based on different media use motivations? Information seeking, 
for example, could be linked to the need for novel stimulation. Still, social interaction might 
satisfy the need for emotional arousal and variety. In addition, the motivations to be entertained 
could stem from the desire to escape reality or simply to reduce boredom. It is, indeed, difficult 
to predict how sensation seeking will be related to media multitasking profiles that are based on 
different motivations to use media.  
 
2.4.2 Materialism 
 
Richins and Dawson (1992) define materialism as a set of beliefs or attitudes regarding 
the importance of material possessions and the way they contribute to well-being by signaling 
success. In contrast to a multitude of personally held beliefs, individual traits, and attitudes, 
materialism pertains solely to consumer behavior. This link between materialistic values and 
consumer behavior makes materialism interesting to explore as a predictor of media 
multitasking. Materialism has been associated with a number of dark consumer behaviors, such 
as the tendency to make impulsive purchasing decisions and the desire to purchase unique 
products (Fitzmaurice & Comegys, 2006; Lynn & Harris, 1997). Furthermore, it relates to a 
physical aspect of media multitasking because it is so strongly focused on material possessions. 
It echoes the idea that happiness can be achieved through the consumption of material 
possessions (Kasser, 2002). Today, mobile media devices are often perceived as unique products, 
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representative of the latest technological trends. Lee, Chang, and Cheng (2014) found that 
materialism is positively associated with compulsive use of smartphones. Roberts and Pirog 
(2013) report that people high in materialism are also more likely to get addicted to cell phone 
use and instant messaging. Expensive smartphones, in particular, serve a social status or 
performance signal for some consumers (Caronia & Caron, 2004). As such, smartphones, along 
with similar multipurpose media devices can be characterized as material representations of the 
self (Walsh, White, Cox, & Young, 2011). If materialistic consumers are more likely to own 
media devices, they also expose themselves to more opportunities for multitasking with media 
(Jeong & Fishbein, 2007). Beyond simple ownership, excessive use of such devices seems to be 
a way to signal social status or success to others (Richins & Dawson, 1992). Based on these 
findings, we expect materialistic values to predict the general propensity to engage in media 
multitasking behavior. This link has not been explored in previous studies. Materialism has been 
linked to social consumption motivation (Fitzmaurice & Comegys, 2006). Because of its strong 
social component, it is likely that materialism will predict the tendency to media multitask with 
the motivation for social interaction better, compared to the other two motivations. 
 
2.4.3 Consumer Innovativeness 
 
Innovative behavior refers to whether a consumer is an early adopter of new technology 
in comparison to other consumers and is driven by an individual trait referred to as innate 
innovativeness (Midgley & Dowling 1978). Innovativeness as a trait has been defined as the 
tendency to make risky decisions independent of the opinions or experiences of others and 
involves finding new solutions to consumption-related issues. Consumer innovativeness is 
becoming increasingly relevant in online contexts, where marketers attempt to target early 
adopters, opinion leaders, and lead users in order to successfully launch new products 
(Goldenberg, Han, Lehmann, & Hong, 2009). It has already been demonstrated that heavy media 
multitaskers report higher levels of technology innovativeness (Zhong, Hardin, & Sun, 2011), as 
well as creativity and imagination (Duff et al., 2014). We expect to confirm these findings and 
further examine whether innovativeness is a general predictor of media multitasking or only 
based on certain media motivations. For example, since innovative behavior and the tendency to 
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seek information are linked, we expect that innovativeness will be a strong trait in media 
multitaskers whose primary motivation for media use is information seeking. 
 
Based on these relevant individual traits, we set out to explore one general research 
question regarding the link between media use motivations, media multitasking, and audience 
factors that drive it: 
 
RQ: Do sensation seeking, materialism, and consumer innovativeness drive the propensity to 
engage in media multitasking behavior differently based on different motivations to use media? 
 
3 METHOD 
 
3.1 Sample 
 
We conducted an online survey (n=1000) based on a Qualtrics panel of United States 
citizens. Response collection was based on several quotas. Gender was split equally and the age 
was also equally distributed with a restricted range between 18 and 40 years (young adults). To 
make sure the sample reflects as closely as possible the US population of media users within the 
selected age range, education quotas were placed taking into account their distribution according 
to the US census. In addition, several attention filters (e.g. “Please select ‘Disagree’ in order to 
continue with the survey past this page.”) were placed throughout the survey. Participants had to 
pass all the attention filters for their responses to be recorded and included in the initial sample. 
Once the data were collected, we excluded 47 participants who completed the survey in less than 
ten minutes, since that was the minimum time necessary to complete the survey according to a 
pre-test conducted by Qualtrics. Furthermore, we excluded 76 respondents who indicated that 
they use media more than a total of 168 hours per week (the total number of hours in a week). It 
would be physically impossible to use media longer, which invalidates the responses. After these 
exclusions along with 5 respondents for whom data was partially missing, a total of 872 (434 
male) respondents remained and were used in all reported analyses. The mean age within the 
final sample was 29.5 years (SD=6.49). 
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3.2 Measures 
 
3.2.1 MMIs Based on Specific Media Use Motivations 
 
The original MMI focuses on 12 media categories and their possible combinations. To 
compute it, a matrix of 121 combinations are rated (“How often do you combine these media?”) 
on a scale that ranges between 1 (Never), 2 (A little of the time), 3 (Some of the time), and 4 
(Most of the time). Each answer is then assigned a numeric value between 0 and 1, where Never 
= 0, A little of the time = .33, Some of the time = .67, Most of the time = 1. The values for each 
primary medium are then summed up and weighed by the percentage of time spent with each 
primary medium in order to account for differences in media use (See Eq. B.1).  
 
We modified the original MMI (Ophir et al., 2009) in two ways. First, we altered the 
media categories rated by combining non-music audio with music and instant messaging with 
texting. Listening to radio broadcasts is mostly a mix of non-music audio and music so it could 
prove difficult for media users to distinguish between the two in terms of the amount of time 
spent with each. Similarly, the increased Internet connectivity of smartphones blurs the line 
between instant messages and traditional texts. The convergence is further enhanced by mobile 
applications that pool instant messages from various sources into one stream. The new media 
types were named “music and radio (both online and offline)” and “messaging (instant and 
mobile texting)”. The increasing popularity of various social network sites (SNS) means that 
they take up a significant proportion of total media use. Therefore, we added the category “social 
networking sites” to the measure. These changes resulted in 11 media categories instead of the 
original 12. Second, as discussed, we opted to remove the distinction between primary and 
secondary media altogether. Based on the 11 media categories selected, a total of 55 media 
combinations (two media consumed at the same time) were possible compared to 121 in the 
original MMI, We collected one multitasking rating for each of the 55 media combinations, 
ultimately reducing the size of the original MMI measure by more than half. In order to account 
for differences in media consumption, we asked for the number of weekly media use hours for 
each of the 11 media types, following the method of Ophir and colleagues (2009). The ratings for 
each media combination were also recoded identically to the original MMI. 
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The short version of the MMI was computed similarly to the original MMI with a slight 
modification. In the original version each combination rating is weighed by the number of hours 
spent with the primary medium as a proportion of total media use. Since we dropped the 
distinction between primary and secondary media, we weighed each combination rating by the 
sum of media use hours devoted to the two media, again, as a proportion of total media use. For 
example, imagine a respondent indicated that (s)he combines print media and TV “some of the 
time” (which is recoded as the numeric value .67). She also indicated that she reads print media 
on average 8 hours a week, watches TV on average 15 hours a week and uses all 11 media on 
average 43 hours a week. The weight for the media combination between print and TV would be 
computed as .67*(8 + 15)/43. The second step was to add up the 55 weights, which resulted in a 
shorter but still comprehensive measure of media multitasking frequency (See Eq. B.2). 
 
The short version of the MMI outlined above indicates a viewer’s general frequency of 
media multitasking. Using the short MMI as a basis, three indexes were computed to separate 
media multitasking based on three general motivations to engage in media: information 
gathering, entertainment, and social interaction. If individual viewers have different motivations 
to use the same medium, it is safe to assume that their motivations for using specific media 
combinations also differ. Even though specific media use motivations can be identified, singling 
them out is difficult. First, an individual may have more than one motivation to consume a 
specific medium. Even more so, when combining media, there could be more than one 
underlying motivation at play. For example, a person might be watching a sitcom on TV while 
reading a newspaper article about the current political climate. In this scenario, both information 
seeking and entertainment may be at play. Therefore, it might prove difficult to determine what 
motivates a viewer to use a particular media combination. To tackle this issue, we asked 
respondents for their motivations to use individual media categories rather than media 
combinations. 
 
In order to obtain different profiles of media multitasking frequency that account for the 
role of three distinct media use motivations, we computed three motivation-based based on the 
formula for the short MMI described above with one modification. Each index was weighed by 
one of the three individual motivations at the level of the individual viewer. After indicating the 
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number of hours spent using each medium and rating all media combinations, respondents were 
asked to select their motivation/s for using each of the 11 media categories included in the MMI. 
They had the option to choose (with a tick) zero, one, two or all three motivations for each 
medium. For example, a respondent could indicate that they use TV for information and 
entertainment but not for social interaction. The data were recoded into 33 dummy variables, 11 
variables for each motivation, since there were 11 media categories to consider. These 
motivations were then incorporated into the ratings of each media combination by assigning 
weights to each response. The resulting three indexes profile viewers based on the degree to 
which they media multitask with primarily cognitive, affective or social motives.  
 
We assigned (per individual) an information, entertainment, and social interaction 
motivation weight to each of the 55 media combinations rated. Our approach incorporated 
whether a motivation was chosen or not as well as the number of motivations chosen for each 
media category. If only one motivation was ticked for a certain media category, that particular 
motivation received a weight of one, while the other two were assigned zero weights. If two 
motivations were chosen, each of them received a weight of ½, while the one not chosen 
received a weight of 0. If all three motivations were chosen, each of them received a weight of 
1/3. The individual media motivation weights were then simply summed up in order to compute 
a motivation weight for each media combination. For example, let’s consider the combination 
between TV and print media. Let’s assume a respondent indicated that (s)he uses TV for 
information gathering, but also for entertainment, while he uses print media only for information. 
The information weight for TV would be equal to ½ while the one for print would be equal to 1. 
The total information weight for the TV and print combination would equal ½ + 1. The 
entertainment weight for TV would be equal to ½ as well, while the entertainment weight for 
print would be equal to 0, resulting in a total entertainment weight of ½ + 0. Since social 
interaction was chosen for neither of the two media categories, the total social weight for this 
combination would be 0.    
 
Using the individual motivation weights explained above, we computed three media 
multitasking indexes, so that each respondent received a unique weight for each media 
combination rated. To compute the Information MMI (IMMI), each media combination rating 
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was multiplied by the respondent’s information weight for this particular media combination 
(See Eq. B.3). To compute the Entertainment (EMMI) and Social Interaction (SMMI) versions, 
each media combination rating was weighed by a respondent’s entertainment and social 
interaction weights, respectively (See Eq. B.4 and B.5). Essentially, weighing each media 
combination rating by a respondent’s individual motivations to use media allows us to measure 
the frequency of media multitasking while each of the three underlying motivations is 
predominant. The IMMI measures the propensity to multitask with media while using media for 
information gathering, the EMMI measures the propensity to multitask with media while seeking 
entertainment, and the SMMI measures the propensity to multitask with media while engaging in 
social interaction. This is a within-subjects approach, however. If someone uses most media for 
information gathering but does not multitask often, (s)he would still score low on the IMMI. 
Similarly, someone can score high on all three motivation-based MMIs. 
 
3.2.2 Personality measures 
 
All personality and consumer-specific traits were measured using established scales and 
showed high inter-item correlations. Sensation seeking was measured using Arnett’s Inventory of 
Sensation Seeking (AISS; Arnett, 1994), while materialism was measured using the short version 
of the Material Values Scale (Richins, 2004). To measure consumer innovativeness, we used a 
recently developed measure of consumer innovativeness that incorporates underlying consumer 
motivations (Vandecasteele & Geuens, 2010). Table 1 summarizes the means, standard 
deviations, Cronbach’s alpha coefficients, range, number of items, and the origin of each scale. 
In addition, we measured some three basic demographics variables: age (continuous), gender and 
level of education (1=Primary School, 2=Secondary School/GED, 3=Some College, 
4=Bachelor’s Degree, 5=Master’s Degree, 6=Specialized Master’s Degree, 7=Doctorate). 
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Note. Consumer Innov. = Consumer Innovativeness 
 
Table 1. Descriptive statistics, reliability statistics, and origin of personality and consumer-
specific scales used in the survey (n = 872). 
 
4 RESULTS 
 
4.1 MMI Indexes  
 
The short version of the MMI produced a relatively normal distribution (M = 2.89, SD = 
1.52), comparable to reports by Ophir and colleagues (2009) and other studies that have used the 
index. The three separate indexes based on media use motivations were highly correlated with 
the general short MMI (See Table 2). Only the correlation between the Entertainment MMI and 
the general short MMI (r = .85, p < .001), however, was high enough to consider them as tapping 
the same dimension. This is perhaps due to the fact that for most media types entertainment was 
almost invariably chosen as an underlying motivation, leading to a significant overlap in the way 
the general and entertainment indexes were computed. We acknowledge this as a limitation to 
the presented results pertaining to the EMMI. The observed correlations between the three 
motivation-based indexes, while also significant, were much lower (See Table 2). This suggests a 
relatively small overlap between the three indexes and confirms their validity as separate 
measures of media multitasking frequency. 
 M (SD) Cronbach’s α Scale Range # Items Origin 
Sensation Seeking 2.57 (.38) .70 1-4 20 (Arnett, 1994) 
Materialism 4.13 (1.15) .86 1-7  9 (Richins, 2004) 
Consumer Innov. 4.33 (1.09) .94 1-7 20 (Vandecasteele & 
Geuens, 2010) 
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Note: ***p <. 001  
 
Table 2. Bivariate correlations between the different media multitasking profiles obtained. 
 
4.2 Multiple Regressions 
 
We conducted four multiple linear regression analyses in order to investigate the 
predictive power of sensation seeking, materialism, and consumer innovativeness using the four 
measures of media multitasking behavior (short general MMI, IMMI, EMMI, and SMMI) as 
dependent variables. For all analyses, age, gender and education were also entered as 
independent predictors. Detailed results from all four models are presented in Table 3. Since the 
three individual predictors were intercorrelated, collinearity statistics were computed to test for 
potential multicollinearity effects. For all models the collinearity tests fell within the acceptable 
range. The variance inflation factors (VIFs) were all below the 1.5 mark and tolerance levels 
were above .70. Based on these numbers we can conclude that multicollinearity effects were 
negligible and did not influence the regression coefficients (Keith, 2006). 
 
 The first linear model tested the effect of age, gender, education and the three individual 
characteristics on the general propensity to engage in media multitasking. The overall model was 
significant (F(6, 865) = 7.08, p < .001) with R2 = .05. Age positively predicted general MMI (β = 
.10, t = 2.74, p = .006), while the effect of gender (β = .02, t = .52, p = .60) and education (β = 
.03, t = .93, p = .35) on general media multitasking frequency was not significant. According to 
these results, within the age range 18 to 40, the older media viewers are, the more likely they are 
to engage in general multitasking with media. Surprisingly, the effect of sensation seeking 
 General MMI  Information 
MMI  
 Entertainment 
MMI 
Social 
MMI 
General MMI  .56*** .85*** .55*** 
Information MMI 
Entertainment MMI 
Social MMI 
 
 
 
 
 
.17*** 
 
.15*** 
.24*** 
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tendency (β = .07, t = 1.78, p = .07) was only marginal, while consumer innovativeness was 
identified as the strongest predictor in the model (β = .10, t = 2.83, p = .005). Contrary to our 
expectations, materialism was not a significant predictor of media multitasking frequency (β = 
.04, t = 1.00, p = .32). In sum, we identified three significant positive predictors of the general 
tendency to media multitask: age, consumer innovativeness and sensation seeking, while the 
latter has only a marginal effect. 
Note: Consumer Innov.= Consumer Innovativeness; IMMI = Information Media Multitasking Index; 
EMMI = Entertainment Media Multitasking Index; SMMI = Social Media Multitasking Index. *p < .05.  
**p < .01. ***p <= .001 
 
Table 3. Summary of Linear Regression Analyses for Factors Predicting Media Multitasking (N 
= 872). 
 
In the second, third, and fourth analyses we tested the effect of the same independent 
variables on the propensity to engage in media multitasking based on the media multitasking 
profiles we computed. We used the IMMI, EMMI, and SMMI as dependent variables in separate 
Short MMI IMMI EMMI SMMI 
Variable B SE B  β  B SE B β B SE B  β B SE (B) β 
Age .02  .01  .10**  .01  .00 .09** .02  .01  .10** -.01  .01 -.04 
Gender .05  .10  .02  .09  .06 .05 .00  .07  .00 .00  .07 .00 
Education 
Sensation 
Seeking 
.04 
.26 
 .04 
 .14 
 .03 
 .07 
 .09 
 .00 
 .02 
 .09 
.12*** 
.00 
-.04 
.12 
 .03 
.10 
 -.05 
 .05 
 .05 
.27 
 .03 
 .10 
.06 
.10** 
Materialis
m 
.05  .05  .04  -.04  .03 -.05 .03 .03   .03 .09  .03 .11** 
Consumer 
Innov. 
.19  .06  .14***  .18  .03 .21*** .07 .04  .08 .01  .04 .01 
R2 .05 
7.08*** 
.07 
10.74*** 
.02 
3.24** 
.03 
4.97*** 
F  
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linear regression analyses. For information media multitaskers, the overall model was significant 
(F(6, 865) = 10.74, p < .001) with a an R2 = .07. Analogously, the overall models for social (F(6, 
865) = 4.97, p < .001; R2 = .03) and entertainment (F(6, 865) = 3.24, p = .004; R2 = .02) media 
multitaskers were also significant, even though the F-values and the total variance explained by 
the models were lower.  
 
There were a number of differences in the predictive power of basic demographics and 
the individual traits between the three indexes. The results are hereby reported per predictor for 
all three models in order to make these differences more clear and facilitate the interpretation of 
the results. Age was found to positively predict information (β = .09, t = 2.67, p = .008) and 
entertainment (β = .10, t = 2.82, p = .005) media multitasking. For social media multitasking, age 
was not a significant predictor (β = -.04, t = -1.02, p = .31). Gender was not a significant 
predictor of media multitasking frequency in any of the three models. Males and females were 
just as likely to media multitask when they were motivated by information gathering (β = .05, t = 
1.36, p = .18) and the same was true if they were motivated by entertainment (β = .00, t = 0.01, p 
= .99) or social interaction (β = .00, t = -0.04, p = .97). Individuals with higher education were 
more likely to engage in information (β = .12, t = 3.37, p = .001) media multitasking and 
marginally more likely to engage in social (β = .06, t = 1.77, p = .08) media multitasking. 
However, no significant effect of education was observed for entertainment (β = -.05, t = -1.34, p 
= .18) media multitasking. 
 
Surprisingly, sensation seeking was not a significant predictor of the propensity to media 
multitask while gathering information (β = .00, t = -.03, p = .98) or while looking for 
entertainment (β = .05, t = 1.28, p = .20). Viewers high in sensation seeking, however, were 
significantly more likely to engage in media multitasking while using media for social 
interaction (β = .10, t = 2.76, p = .006). Results for materialism followed a very similar pattern. 
High materialistic values were not associated with the tendency to engage in media multitasking 
while looking for information (β = -.05, t = -1.29, p = .20) or entertainment (β = .03, t = .86, p = 
.39). However, not surprisingly, highly materialistic viewers were more likely to engage in 
media multitasking when using media for social interaction (β = .11, t = 2.70, p = .007). A 
different pattern of results emerged for consumer innovativeness. Viewers high in consumer 
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innovativeness were more likely to engage in media multitasking when media use was 
motivation by information gathering (β = .21, t = 5.29, p < .001) or entertainment (β = .08, t = 
1.83, p = .07), with the effect for entertainment being only marginal. However, when social 
interaction was the underlying motivation for media use, consumer innovativeness could not be 
identified as a predictor of media multitasking frequency (β = .01, t = .16, p = .68).  
 
5 GENERAL DISCUSSION 
 
Age, consumer innovativeness and sensation seeking all positively predict general media 
multitasking, but we found that these effects vary when studying media multitaskers based on 
their predominant motivations for using media. In particular, innovators seem to be much more 
likely to engage in information or entertainment-based media multitasking, while materialists 
and sensation seekers are more likely to engage in social media multitasking. In fact, it is 
surprising that sensation seeking, which is the individual trait most widely associated with media 
multitasking only predicts media multitasking based on social interaction. Essentially, these 
results show that media multitaskers can differ as individuals when their predominant 
motivations for media use are taken into account. 
 
5.1 Limitations 
 
In the current study we apply the Uses and Gratifications (UGT) perspective that has 
been applied to both online context and the use of new media formats (Lin, 2002). The main 
advantage of UGT is its broad scope. Its frame of analysis covers a wide range of media formats, 
often combining media use motivations with antecedents and behavioral outcomes (e.g. usage 
patterns) of media use. In that respect, UGT fits well within a media multitasking context. 
However, it has also been criticized for being too cognitive in nature (Ruggiero, 2000). In fact, 
viewers might not always be consciously aware of the motivations underlying their use of 
particular media. Crucial to the motivational approach we adopt based on UGT is the assumption 
that media multitasking is exclusively an individually directed, goal-oriented act of consuming of 
two or more media at the same time. As such, it assumes a high level of control over one’s 
behavior. This is in line with the basic assumption of UGT that media consumption is closely 
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linked to media viewers’ individual needs and motivations. Social Cognitive Theory (SCT) is 
another influential theoretical perspective, according to which not all media use is consciously 
motivated. The role of habit and automatic processing of media content can be an interesting 
direction for future research on media multitasking. Is media multitasking always a consciously 
motivated behavior? Or is it so for some viewers but not for others and are there predominant 
motivations (if any) behind specific media combinations? 
 
As more researchers become interested in the media multitasking phenomenon, studies 
become more specific. For example, Yeykelis et al. (2014) explored what drives switching from 
one media content to another on a computer screen, measuring the level of arousal and skin 
conductance of viewers before, during and after each individual switch. Wang and Tchernev 
(2012, p. 495) explored media multitasking behavior as predicted by multiple needs, and their 
“dynamically changing trajectories”, while studying viewers’ interaction with their media 
environments in realistic settings. Attempting to profile media multitaskers based on their 
affective, cognitive or social needs, we adopt a more static approach that focuses on general 
motivations behind using specific media. A limitation of this approach is the lower ecological 
validity to be expected by relying exclusively on self-report data. 
 
The three indexes were computed by factoring in whether a person ticked only one, two 
or all three motivations for a particular medium, giving each motivation a weight equal to 1/3, ½, 
or 1. Two limitations to our approach are important to acknowledge. The first limitation is that 
the motivation weights assigned to each media combination are arbitrary. Namely, they are based 
on the assumption that the motivations are equally distributed if more than one motivation is 
selected for a single media category. However, a viewer could use TV, for example, primarily 
for entertainment and only sometimes for information gathering. Still, this viewer would have 
ticked both motivations for TV. Unfortunately, due to the nature of the data collected, it is not 
possible to factor these distributions into the index. This limitation could be approached in future 
studies by asking respondents to indicate the degree to which they use particular media 
categories with each motivation. The second limitation, which would be more difficult to 
address, is the inherent assumption that all media motivations are completely independent of one 
another and cannot be present at the same time. Despite these limitations, our approach does take 
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into account the possibility of multiple motivations for a single media category while allowing 
for a relatively simple and straightforward calculation of the three indexes. As such, it 
incorporates more data into the different indexes compared to the alternative approach of forcing 
respondents to choose only one motivation per media category. 
 
5.2 Practical Implications and Future Research 
 
Media contexts are above all consumption contexts, where advertising stimuli and 
purchasing opportunities abound (Duff et al., 2014). Media multitasking has implications for the 
cognitive and affective processing of both media and advertising content embedded within them 
(Voorveld, 2011; Jeong & Hwang, 2012; Yoon, Choi, & Song, 2011). Identifying personality, 
motivational, and behavioral factors that are immediately relevant to consumer behavior during 
media use could help advertisers target media viewers more accurately. For example, sensation 
seeking tendency is strongly linked to consumer behaviors, such as variety seeking and making 
impulsive purchasing decisions (Sharma, Sivakumaran, & Marshall, 2010; Punj, 2011), while 
materialistic values predict dark behaviors such as compulsive buying (Dittmar, 2005). Such 
variables could act as moderators of the effectiveness of advertisements placed within media 
multitasking contexts. In the present paper we focused only on sensation seeking, materialism 
and consumer innovativeness.  Future research could utilize the developed measures to deepen 
our understanding of media multitasking with different media use motivations by looking at 
other relevant individual, consumer-specific traits and behaviors. 
 
In practical terms, the different profiles of media multitaskers based on media use 
motivations can help advertisers more successfully target consumers based on individual 
differences. This can be accomplished by taking into account the nature of the media content 
presented. For example, a person watching the news on TV is most likely doing it to gather 
information. If this person is multitasking, chances are that (s)he is more likely to be an 
innovator, but not necessarily more materialistic. Taking into account the general motivations 
behind consuming particular types of media content would be crucial in this approach. For 
example, when advertising within media platforms where the content is consumed primarily for 
social interaction, social media multitaskers are the most likely targets.  
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In line with previous studies exploring the predictive power of OSL, personality traits 
such as neuroticism and cognitive factors such as the inability to avoid distractors and decreased 
task switching performance have also been linked to media multitasking behavior (Poposki et al., 
2009; Ophir, Nass, & Wagner, 2009; Cain & Mitroff, 2011). It would be very interesting to 
explore whether these cognitive differences persist for all three media multitasking profiles we 
measure. 
 
Most survey-based research has provided evidence that younger viewers are more likely 
to multitask with media (Rideout, Foehr, & Roberts, 2010). These findings are in line with 
cognitive deficits that come with age, such as decreased working memory capacity and lower 
attentional flexibility, that might interfere with the ability to multitask (Clapp, Rubens, 
Sabharwal, & Gazzaley, 2011). Furthermore, younger viewers are often more engaged with new 
media formats that not only allow but also encourage multitasking (Carrier et al., 2009). Still, 
most studies have focused either on children (e.g. Pea et al, 2012) or on differences in the general 
population (Voorveld, 2013). In the current study we explore the predictive power of age for 
media viewers between 18 and 40 years, which allows us to compare the vast majority of 
consumers that drive media content decisions. Surprisingly, within this age range, the older 
viewers are the more likely they are to engage in media multitasking when information gathering 
and entertainment are central motivations for media use. Further research could compare age 
segments of media multitaskers by looking at the general population in order to more accurately 
interpret the nonlinear effect of age. 
 
5.3 Conclusion 
 
Media multitasking is a varied, complex behavioral phenomenon that keeps evolving 
along with technological advances that continuously alter the current media landscape. A 
motivation-based typology of media multitaskers could facilitate the investigation of their 
individual traits and behaviors, which could have significant practical implications for both 
marketers and media practitioners. Furthermore, the proposed measures (both the short general 
MMI and the motivation-based indexes) could be beneficial for future studies of the media 
multitasking phenomenon regardless of the specificity of the research question explored. 
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7 APPENDIX 
 
7.1 Formulae 
 
Eq. (B.1) - Original MMI 
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 = 



∗ / 
Eq. (B.2) – Short General MMI  
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Eq. (B.3) – Information MMI 
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Eq. (B.4) – Entertainment MMI 
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Eq. (B.5) – Social Interaction MMI 

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7.2 Formulae Legend 
 
Mi = The average multitasking rating when media category i is considered primary  
Hi = The number of weekly media use hours spent using media category i 
ij = The combination between media categories i and j  
Mij = Multitasking rating for the combination between media categories i and j 
Hij = The sum of weekly media use hours spent using media categories i and j 
TH = The sum of weekly media use hours spent with all 11 media categories 
IwMij = Information weight for the combination between media categories i and j 
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EwMij = Entertainment weight for the combination between media categories i and j 
SwMij = Social weight for the combination between media categories i and j 
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CONCLUSION: IMPLICATIONS, LIMITATIONS AND FUTURE 
RESEARCH 
 
“Once I was a scuba diver in the sea of words. Now 
I zip along the surface like a guy on a Jet Ski.” 
 ― Nicholas Carr, The Shallows, 2011 
 
In the introductory chapter of this dissertation, media multitasking was identified as a 
behavioral consequence of the media and technological convergence that have taken place since 
the invention of the Internet. It represents a new mode of consuming content transmitted through 
a variety of media forms and accessible on devices that embody the newest technological 
developments. Media multitasking alters the structure or pattern of information flow of a large 
portion of the media content to which viewers are exposed. The present dissertation focused on 
the short-term implications of this new pattern of media consumption for different aspects of 
viewers’ information processing as well as its measurement. 
 
There is a specific characteristic of media multitasking that distinguishes it from single or 
sequential media consumption. It is based on a limit in human information processing capacity 
that has been studied extensively by cognitive psychologists (Monsell, 2003; Pashler, 1994). 
This processing capacity limit does not allow viewers to consume several media simultaneously 
in an optimal manner, since people are unable to process more than one information steam at the 
same time. To cope with this cognitive limitation, viewers are forced to quickly shift their 
attention from one stream of information to another, resulting in a high degree of fragmentation. 
The present dissertation argues that fragmentation is the structural shift between consuming 
media one at a time and attempting to consume them simultaneously. It is the essence of what 
distinguishes single media exposure from media multitasking (on a single or on multiple 
screens). As such, fragmentation or switching between information streams has been argued as a 
core underlying mechanism of the effects observed and reported throughout this dissertation. 
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Studies of the effects of media multitasking have been primarily concerned with the 
efficiency of information processing, such as its detrimental implications for learning and 
memory (Armstrong & Chung, 2000; Pool, Koolstra, & van der Voort, 2003; Brasel & Gips, 
2011). Studies on the advertising effects of media multitasking are also emerging, but none has 
focused on television commercials, which still capture the biggest portion of advertising 
spending. Several studies have shown that heavy and light media multitaskers differ in their 
performance on cognitive control tasks (Ophir, Nass. & Wagner, 2009; Cain & Mitroff, 2011). 
However, it has not been explored whether the act of multitasking has different effects on their 
cognitive control performance. Last, research on the measurement of media multitasking is very 
scarce (Ophir, Nass, & Wagner, 2009). It has focused exclusively on the phenomenon’s 
frequency and has overlooked individual factors such as media use motivations. 
 
The first goal of this dissertation was to shed some light on the potential impact of media 
multitasking, through fragmentation, on the scope of perceptual and conceptual information 
processing (RQ 1). Furthermore, it looked at how the cognitive and affective processing of 
television commercials differs during multitasking compared to single medium exposure (RQ 2). 
Third, it explored whether multitasking, with its fragmented nature, affects those who more 
frequently engage in it differently from those who do not frequently engage in it (RQ 3). Last, 
the dissertation focused on the frequency of media multitasking behavior, expanding the current 
pool of measurement techniques by profiling media multitaskers according to their media use 
motivations (RQ 4). 
 
1 FROM FRAGMENTATION TO PERCEPTION: MEDIA MULTITASKING AND 
PROCESSING STYLE 
 
Chapter I of this dissertation studied the short-term effect of media multitasking on 
viewers’ perceptual and conceptual processing style. In addition, it sought to identify the role of 
switching between different media streams in driving the observed effects. 
 
Media multitasking is more cognitively demanding for viewers compared to single 
medium exposure. For example, Hembrooke and Gay (2003) found that students’ memory 
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suffered, when they were allowed the use of laptops with Internet access during their lectures. 
Other researchers have also demonstrated a persisting negative effect of media multitasking on 
the quality of information processing (Armstrong & Chung, 2000; Pool, Koolstra, & van der 
Voort, 2003). In line with dual-task interference models, these findings confirm that viewers’ 
ability to process information suffers during media multitasking. Apart from being cognitively 
demanding, media multitasking requires frequent attentional shifts between different streams of 
media content (Brasel & Gips, 2011). Chapter I showed that this fragmented structure of the 
information flow affects more than just one’s ability to process media content. It alters viewers’ 
approach to information processing altogether. 
 
Two experimental studies were conducted to address RQ 1. In the first study participants 
we exposed either to a common form of media multitasking or to the same media content 
sequentially. After media exposure, they completed a figure comparison task that measures 
whether their visual processing is predominantly local (more focused on details that make up a 
perceptual object) or global (more focused on the perceptual object as a whole). The results 
revealed that engaging in media multitasking primes a more local perceptual processing style 
compared to sequential media exposure. Furthermore, the higher the amount of switching the 
more local viewers’ perceptual processing style was in the multitasking condition. 
 
Since perceptual and conceptual processing are linked (Förster & Dannenberg, 2010), the 
second experiment extended the effects to conceptual processing. In particular, it measured the 
level at which viewers mentally categorize information on a continuum from concrete to abstract. 
Furthermore, the effect of media multitasking was studied under visual switching (attentional 
shifts between the same content stream) compared to conceptual switching (attentional shifts 
between different content streams). After multitasking, participants exhibited a significantly 
more concrete conceptual processing style compared to those who were exposed to the media 
sequentially. However, this difference was observed only for the conceptual switching condition, 
supporting the premise that switching between different content streams (fragmentation) primes 
viewers to construe information more concretely. 
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These results demonstrate that media multitasking can alter the level at which 
information is processed. Perceptually, attention is more narrowly focused, favoring details that 
make up a perceptual object rather than the object itself (Förster & Dannenberg, 2010). 
Conceptually, information is categorized at a lower, more concrete level, focusing on peripheral, 
secondary aspects (Trope & Liberman, 2010). Our findings further suggest that it might be the 
frequency of switching between different information streams that drives these effects. The act of 
switching between tasks is part of a set of executive functions, largely responsible for the control 
and regulation of human behavior (Rubinstein, Meyer, & Evans, 2001). We argue that, through 
frequent switching, self-regulatory resources are exhausted or depleted while media multitasking, 
which forces viewers to adopt a more narrow attentional scope and to construe information at a 
lower, more concrete level. Furthermore, these effects should persist in subsequent tasks, 
according to self-regulatory depletion studies (Muraven, Tice, & Baumeister, 1998). We 
measured processing after rather than during multitasking, which lends further support to a self-
regulatory depletion account. 
 
In sum, Chapter I contributes to the media multitasking literature by identifying the short-
term effects of media multitasking on the way viewers process information, both perceptually 
and conceptually. Previous studies have overlooked these effects by focusing on dependent 
variables related to the general level of cognitive processing, like memory and task performance. 
By focusing on perceptual and conceptual processing styles, the chapter aimed to deepen our 
understanding of the multifaceted implications of media multitasking for information processing. 
In social cognition studies of cognitive processing, frequent activation may induce chronic 
activation (Bargh, 1989; Bargh, Chen, & Burrows, 1996). It is, therefore, possible that the 
temporary shifts in processing induced by media multitasking could become chronic or habitual 
for people who frequently engage in this behavior. 
 
2 EMOTIONS OVER RATIONALITY: MEDIA MULTITASKING AND 
ADVERTISING EFFECTIVENESS 
 
If they affect viewers’ processing of media content in general, media multitasking could 
also have implications for the processing of advertising content (RQ 2). Chapter II focused on 
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the effect of media multitasking on the cognitive and affective processing of television 
commercials, in particular. It also explored how emotional versus rational advertising appeals 
can act as a moderating factor specific to the content of the advertisement. 
 
The first studies that approached the subject of media multitasking and advertising 
effectiveness were mainly descriptive in nature. They warned of the potential implications of 
media multitasking for measuring advertising effectiveness and media planning (Pilotta & 
Schulz, 2005). Over the last couple of years, researchers have begun to experimentally study the 
implications of media multitasking for the processing and evaluation of advertising content. Due 
to the variety of media multitasking behaviors, this question has been approached with a focus on 
specific advertising formats or media combinations. So far, studies have explored the 
effectiveness of integrated advertising campaigns (radio and the Internet) (Voorveld, 2011), 
different types of product placements (Yoon, Choi, & Song, 2011), as well as the comprehension 
and counter arguing of a persuasive message that is not commercial in nature (Jeong & Hwang, 
2012). 
   
 Despite the continuous growth of online advertising, television advertising still accounts 
for the largest portion of advertising investment and is projected to continue capturing it 
(Emarketer, 2013). Television is also one of the most common media types part of media 
multitasking behavior, particularly in combination with a number of Internet activities (Foehr, 
2006). Chapter II studied the implications of media multitasking for viewers’ processing and 
evaluation of television commercials, which had not been explored until now. In addition, it 
focused on a potential moderating factor specific to the content of the advertising stimuli – 
emotional versus rational appeals. 
 
In sum, Chapter II explored the effectiveness of television advertising viewed during 
media multitasking compared to single medium exposure. Two experimental studies exposed 
participants to an excerpt of a television program interrupted by a block of preselected 
commercials. In the media multitasking conditions, participants browsed a website while 
watching the television program. In general, participants’ recall and recognition of product 
brands suffered during multitasking compared to single medium exposure. On the other hand, 
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attitudes towards the commercial block were more positive (Study I), while it was perceived as 
less intrusive (Study II) after multitasking compared to single medium exposure. In both the 
multitasking and single medium conditions, brands advertised using emotional appeals were 
remembered better than those advertised through rational appeals. The type of appeal moderated 
the effect of media multitasking on the perceived intrusiveness of television commercials. 
Specifically, only brands advertised through emotional appeals benefited from media 
multitasking. 
 
Our general findings extend current research on the implications of media multitasking 
for advertising effectiveness by focusing on television commercials. The general effects on 
memory and attitudes observed are in line with expectations based on limited capacity models 
and ELM (Petty & Cacioppo, 1986; Lang, 2000). While memory suffers, reported attitudes and 
perceived intrusiveness suggest that affective responses to television commercials benefit from 
media multitasking. The findings confirm reports from previous studies that focused on different 
advertising formats and media combinations (Voorveld, 2011; Yoon, Choi, & Song, 2011; Jeong 
& Hwang, 2012). A second contribution of Chapter II is the study of emotional versus rational 
advertising appeals as moderators of these effects. Product brands advertised through emotional 
appeals were remembered better than those in commercials with rational appeals. Only 
commercials with emotional but not rational appeals benefited from the positive effect of media 
multitasking on affective processing. These findings have practical implications for advertisers, 
who should emphasize on emotional appeals when designing television commercials likely to be 
encountered during media multitasking. 
 
3 SELF-REGULATORY DEPLETION IN HEAVY VERSUS LIGHT MEDIA 
MULTITASKERS 
 
 Chapter III focused on how multitasking affects heavy (HMMs) compared to light 
(LMMs) media multitaskers’ self-regulatory performance (RQ 3). These effects were studied 
under conditions of varying control over attention allocation, in order to distinguish between the 
role of ability and motivation in driving any performance differences. 
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A significant number of media multitasking studies have focused on performance 
differences between HMMs and LMMs. Ophir, Nass, and Wagner (2009) first reported that 
HMMs perform worse than LMMs on tasks that require cognitive control. HMMs were more 
likely to be distracted by irrelevant stimuli and less efficient at tasks switching. Lower 
performance on cognitive control tasks suggests that HMMs might have a deficit in self-
regulatory resources. Alternatively, HMMs might simply be less motivated to exert cognitive 
control (Gawronski & Creighton, 2013). Heavy media multitasking behavior has also been 
associated with higher flexibility of attention allocation (Yap & Lim, 2013) and higher 
multisensory integration (Lui & Wong, 2012). Thus, HMMs might simply have a different, more 
breadth-based approach to attention allocation compared to LMMs (Lin, 2009). 
 
Multitasking has been shown to negatively affect performance on subsequent tasks that 
require self-regulation (Zyphur, Warren, Landis, & Thoresen, 2007). In practical terms, it is 
interesting to study whether multitasking would affect HMMs differently compared to LMMs. In 
addition, it is unclear whether performance differences in HMMs and LMMs on cognitive 
control tasks reflect a lack of ability or a lack of motivation to optimally control attention. To 
approach these questions, Chapter III explored the effect of multitasking on the self-regulatory 
performance of HMMs compared to LMMs. 
 
In a preliminary study, we confirmed the negative relationship between media 
multitasking frequency and performance on a task that requires self-regulation (MacLeod, 1991). 
The main experiment exposed participants to three different tasks (a letter circling task, an 
animal sorting task, and an arithmetic task) either sequentially or simultaneously. Simultaneous 
exposure occurred with either high or low autonomy over attention allocation. In the low 
autonomy multitasking condition, participants were told exactly when to switch between tasks, 
while in the high autonomy condition they were free to switch at their own pace. Performance on 
the Stroop task was lower after multitasking compared to performing the three tasks sequentially. 
This depleting effect persisted both under high and low autonomy over attention allocation, 
confirming that multitasking depletes self-regulatory resources. Still the autonomy over attention 
allocation moderated the link between media multitasking frequency and Stroop performance. 
HMMs’ Stroop performance was worse than LMMs’ when they had high autonomy over their 
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attention allocation. Under low autonomy conditions, however, Stroop performance did not 
differ between HMMs and LMMs. 
 
The studies contributed to emerging research on cognitive control performance 
differences between HMMs and LMMs (Lin, 2009). By manipulating the autonomy over 
attention allocation, we questioned the role of ability versus motivation to exert cognitive 
control. Giving HMMs the opportunity to allocate their attention freely resulted in lower 
performance on a subsequent cognitive control task. However, when this freedom was taken 
away, LMM and HMMs performed comparably. While they are not conclusive, the results 
suggest that there might be motivational factors at play in driving cognitive control differences 
between heavy and light media multitaskers. An alternative explanation is that frequently 
engaging in media multitasking has helped HMMs better preserve their lower pool of self-
regulatory resources (Oaten & Cheng, 2007; Baumeister, Gailliot, DeWall, & Oaten, 2006). Still, 
the results obtain under high autonomy over attention allocation challenge this explanation. In 
practical terms, since HMMs can freely allocate their attention when media multitasking, the 
results suggest that HMMs’ capacity to self-regulate their thoughts and even behavior (e.g. to 
resist persuasive attempts) might be compromised. 
 
4 MEASURING MEDIA MULTITASKING BEHAVIOR  
 
A valid measure of the frequency of media multitasking behavior is an essential tool for 
future research investigating the link between media multitasking and consumer behavior. 
Chapter IV contributed to the limited research focused on measuring media multitasking 
behavior. Furthermore, it attempted to profile media multitaskers based on their media use 
motivations, linking the measured profiles to several individual characteristics (RQ 4). 
 
Media multitasking poses significant challenges for traditional media analysis that relies 
on quantifiable constructs such as simple media exposure, its duration and frequency. Traditional 
media assume a linear marketing strategy, where all communication is directed at consumers and 
is controlled by the marketing organization (Brasel, 2012). It also assumes that media forms are 
individual and separable. Today, it is not marketers but consumers who are in control, 
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consuming media in a variety of different combinations. Aside from studying the frequency with 
which individual viewers engage in media multitasking, some research has examined the 
motivations and gratifications obtained from this behavior (Wang & Tchernev, 2012; Bardhi, 
Rohm, & Sultan, 2010). However, the link between media use motivations, media multitasking 
behavior and viewers’ personality characteristic has not been explored. 
 
An online survey (n = 1000) was conducted on a representative sample of media viewers 
in the United States, measuring media multitasking frequency, primary motivations for using 
different media, and several demographic and personality characteristics. As a first contribution, 
media multitasking frequency was computed using an alternative, shorter version of the Media 
Multitasking Index (MMI; Ophir, Nass, & Wagner, 2009). The proposed method shortened the 
index by more than half without compromising on its all-encompassing nature. The second 
contribution of Chapter IV was to explore the link between different motivations for media use 
and personality characteristics of media multitaskers. Using the short version of the MMI and 
self-reported motivations for using each primary medium, viewers were profiled as media 
multitaskers (light to heavy) who use media primarily for information, entertainment, or social 
interaction. The obtained profiles were then linked to three individual traits related to consumer 
behavior: sensation seeking, materialism, and consumer innovativeness. 
 
Results showed that different individual characteristics predict media multitasking 
frequency based on different media use motivations. In particular, viewers who are higher in 
consumer innovativeness are also more likely to media multitask with primarily information-
seeking motives. Conversely, viewers high in sensations seeking and materialism are more likely 
to media multitasking with primarily social motives. Sensation seeking tendency is strongly 
linked to some consumer behaviors, such as variety seeking and impulsive purchasing decisions 
(Sharma, Sivakumaran, & Marshall, 2010; Punj, 2011). Similarly, high levels of materialism are 
related to dark behaviors such as compulsive buying (Dittmar, 2005). Advertisers who wish to 
target multitasking consumers would benefit from taking into account the predominant 
motivation for consuming specific types of media content. News, for example, regardless of the 
media channel used, is primarily consumed with information-seeking motives. Social media 
sites, on the other hand, are visited with predominantly social motives. Knowing more about 
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individual differences between media multitaskers in relation to their media use motivations 
could, therefore, have practical implications for advertising practitioners. 
 
5 KEY LIMITATIONS 
 
Chapters I, II both used experimental designs to test the effects of media multitasking on 
processing style and advertising effectiveness. In all studies multitasking was manipulated 
experimentally and compared to either sequential (Chapter I) or single (Chapter II) media 
exposure. Each of these manipulations could result in potential confounds. The advantage of 
comparing multitasking to sequential media exposure or task performance is that participants are 
exposed to mostly the same amount and type of content in both conditions. However, the total 
exposure time was significantly higher in the sequential exposure conditions and its effect is 
difficult to predict and account for. On the other hand, in Chapter II, the total time of media 
exposure was kept constant but the amount and type of content participants were exposed to in 
that timeframe was not. The additional media content viewed in the multitasking conditions 
could have interfered with the perception of emotional versus rational appeals, which were 
studied as a moderating factor. 
 
Another key limitation to the interpretation of results reported in Chapters I to III is that 
only short-term effects were observed. Global and local processing style in Chapter I and self-
regulation in Chapter III were measured immediately after media exposure. The same procedure 
was followed for brand memory, attitudes and perceived intrusiveness measured in Chapter II. 
Based on short-term effects, we can make inferences about viewers’ processing style or 
responses to advertising stimuli during and immediately after engaging in media multitasking. 
However, the potential long-term effects are difficult to argue. While exploring short-term 
effects is as important first step, it would be interesting to study whether and in what way 
engaging in media multitasking affects viewer’s cognitive and affective processing in the long-
run. 
 
A limitation of the approach taken in Chapter III is that causality is difficult to argue. 
This is a limitation inherent to all media multitasking studies that compare the performance of 
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HMMs and LMMs on various attentional and cognitive takes (e.g. Ophir, Nass, & Wanger, 
2009). Since these studies measure the self-reported frequency of media multitasking at a given 
moment but do not take into account the period over which the habit developed. Therefore, it is 
difficult to argue whether prolonged media multitasking behavior or individual differences that 
make some people more prone to media multitasking are the cause of these effects. A mix of 
long-term exposure to media multitasking and individual factors is also a possible explanation 
and cannot be overruled by the presented results. 
  
 The limited sample sizes and sampling methods used when conducting the experimental 
studies in Chapters I, II, and III also represent a limitation to the generalizability of the findings 
reported in these studies. In most experiments, the number of participants per condition fell in 
the range between 20 and 30. The smaller a sample is, the larger the sampling error, the bigger 
the chance that it would not be truly representative of the general population (Cohen, 1992). Due 
to the small samples used, therefore, despite the significant statistical effects observed, we use 
caution when generalizing the reported effects. In addition, generalizability to non-European 
populations is difficult because all studies were conducted in Belgium, a highly developed 
European country. Cultural and economic differences might result in different findings if the 
studies were replicated in non-European countries. Furthermore, we used either convenience or 
snowball sampling methods. Most participants in the conducted experiments were Belgian 
university students. Thus, the average age and education of our samples precludes any 
generalizations to the older, less educated population of media viewers.  
 
 Another generalizability limitation to the experimental studies reported in this 
dissertation lies in the complex nature of the media multitasking phenomenon. In Chapters I and 
II primarily combinations between television (audio-visual, streaming) and Internet (only visual, 
text and images) content were used to in the media multitasking conditions. There are a 
multitude of other possible media combinations viewers use to media multitask, which makes it 
problematic to generalize our findings to all types of media multitasking. The specific 
characteristics of the different types of media content combined, such as pace, types of stimuli, 
presentation modality, and level of involvement required from the viewer could act as 
moderators of the observed effects. 
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 Last, a key limitation of Chapter IV based on the theory of Uses and Gratifications is the 
assumption that media multitasking as a form of media consumption is always a specifically 
motivated, goal-directed behavior (Rubin, 2002). Each part of the media multitasking index 
profiled viewers based on the assumption of a predominant motivation behind media use. 
However, according to Social Cognitive Theory (SCT: Bandura, 2001) not all media use is 
consciously motivated. It is possible that some of the time viewers multitask, consuming media 
content in a habitual, automatic manner that is devoid of a specific goal or motivation. The 
measure proposed in Chapter IV did not account for this possibility. Furthermore, for practical 
reasons, it was limited to only three of an array of media use motivations identified in the 
literature (Ruggiero, 2000). 
 
6 WHAT THE FUTURE HOLDS: DIRECTIONS FOR FUTURE RESEARCH 
 
The state of media multitasking research has evolved tremendously since we started 
working on this dissertation four years ago. A simple title search of the words “media” and 
“multitasking” in the ISI Web of Knowledge database confirms this. Up to 2009, there are only 
four article titles containing both terms. From 2010 to date, the number of articles the search 
returns is eight times larger. Hopefully, interest in the topic will only continue to grow. Below, 
we outline some directions for future research considering the research questions explored and 
the findings presented in this dissertation. 
 
The studies conducted in Chapters I, II, and III relied on the assumption that two complex 
streams of media content cannot be processed simultaneously and force viewers to frequently 
switch between them. This idea of fragmented attention is the core assumption this dissertation 
makes regarding the difference between media multitasking and single medium exposure. 
However, under certain conditions, dual-task interference can be reduced and even completely 
eliminated. According to multiple resource theories (Wickens, 2002), when two tasks need 
different cognitive resources to be completed, they can be performed with low to zero 
interference. For example, dual-task interference is significantly lower when the two tasks 
operate in different perceptual modalities (e.g., a visual and an auditory task) compared to tasks 
that belong to the same (e.g., two visual tasks) sensory modality (Duncan, Martens, & Ward, 
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1997). These findings have also been tested in the context of multitasking with media. Pool and 
colleagues (2003) found that combining homework with watching television series negatively 
affected students’ homework performance, while multitasking with homework and music, or 
even music videos, did not. Future research should identify the media combinations that result in 
such low dual-task interference. In addition, failure to replicate our findings from Chapter I 
under conditions of low dual-task interference would lend further support to the hypothesis that 
the fragmented nature of media multitasking drives the observed effects on cognitive processing 
style. 
 
The Internet can serve as a direct purchasing channel for a variety of goods and services. 
In theory, media multitasking could occasionally lead from the mere exposure to a persuasive 
message to a direct purchase, eliminating several steps in the commercial process. Chapter II 
showed that television commercials blocks are perceived as less intrusive and are evaluated more 
positive during multitasking compared to single medium exposure, while Chapter III revealed 
that after HMMs are given the freedom to multitask they are less able to control their behavior. 
These results might indicate an increased vulnerability of consumers to make quick purchasing 
decisions online when media multitasking. In line with this idea, the EIAA Mediascope Study 
(2010) showed that both the value and frequency of online purchases were higher for media 
multitaskers compared to single media users (Fennah, 2010). Approximately half of the surveyed 
consumers reported they had used the Internet for further research after viewing a TV or Internet 
advertisement. Furthermore, based on analyses of Google search patterns during the 2010 
Olympic games opening ceremony, Zigmond and Stipp (2011) report that media multitaskers 
used the Internet to search for information on the brands and products they saw during the 
commercial blocks. In sum, overlapping media consumption could provide advertisers with new 
opportunities to reach consumers through traditional media channels. Still, more fine-grained 
research into the patterns of media multitasking is needed before marketing strategists can 
benefit from these opportunities. The frequency and segmentation of media multitasking 
behavior is still a gripping direction for future research, especially when considering the 
applicability of experimental studies. For example, the practical relevance of our findings from 
Chapter II would become even clearer if future studies identify television segments or 
timeframes during which viewers are more likely to media multitask. In fact, any media 
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multitasking effect would be most applicable if advertisers and marketers could more precisely 
identify when and with what types of media content viewers are most likely to multitask with. 
 
While media multitasking, viewers often construe one medium as foreground, while the 
other as background. That is, when two media are viewed simultaneously, one of them often 
holds viewers’ primary interest, while the other is perceived as secondary or less important 
(Schultz, 2006). This distinction between a background and foreground medium was not taken 
into account in any of the experimental studies reported in this dissertation due to the layer of 
complexity different levels of media involvement would add to the interpretation of our findings. 
However, it is still an underexplored dimension of media multitasking that future research should 
take into account. It might be particularly interesting to explore how being part of a foreground 
versus a background medium moderates the effects of media multitasking on the cognitive and 
affective processing of media and advertising content. 
 
This dissertation presented several short-term effects of engaging in media multitasking 
on information processing as well as an alternative way to measure the frequency of media 
multitasking behavior. While these different perspectives build on existing studies in the field, 
the ultimate goal of media multitasking researchers should be to identify its potential long-term 
implications for information processing. Are heavy and light media multitaskers different based 
solely on pre-existing individual traits (e.g. sensation seeking)? Or does engaging in media 
multitasking in the long run alter viewers’ cognitive approach to information processing? 
Alternatively, the cognitive performance differences observed so far could stem from a 
combination of long-term behavioral and per-existing individual factors. A longitudinal approach 
could help determine the long-term implication of engaging in media multitasking and in 
adopting the new media “message” delivered by media and technological convergence. 
 
Disentangling the role of media multitasking effects and individual differences is crucial 
in following the constant evolution of media consumption habits and its effect on the processing 
of both media and persuasive content. Adding to this knowledge would provide a better direction 
on how to prepare for and cope with the negative implications as well as how to utilize the 
positive ones. 
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